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Introduction

The objective is to modify a well-known burner of@d blast storm lantern in that manner to bureagh
Diesel/Gas Oil in a well known small cold blasttenm which principles are described by Bruno Niierfeld /
Saxony, Germany (1926, 1935) based on the lanteysigs of air ventilation described by John H. hwi
Chicago, lllinois, and New York, U.S.A. (1869, 1878aid lanterns MUST be fueled with burning licgiid
which temperature have to range between 55 degrkstu€ (°C) and 100 °C to be ignited (flame poiBich a
fuel is kerosene which is also called paraffinioiAsian countries, or Petroleum (pétrole) in coetital Europe.
Kerosine and gas oil are complex mixtures of paraffyclic paraffin, and aromatic hydro carbon oit®th
fuels differ in two characteristics relevant foeuwss burning liquids in lanterns.

Flame point Boiling temperature
Kerosene 55-56 °C 170-250°C
Diesel fuel/Gas Oil 57 °C 170-390°C

The improved burner shall be a multi-fuel wick berfor either kerosene or gas oil, or any mixturbath

fuels. | guess | have re-discovered a basic pri@@plantern construction. To explain this | meesfer to the

theory of combustion mechanisms within non-pregsariflames. One can roughly distinguish four zafes

different chemical/physical processes:

1. Blue aura at base = Hydrogen oxidation,

2. Central transparent core = vaporizing hydro-canmotecules,

3. White-yellow light emitting zone = glowing oxidizincarbon-radicals of oil molecules,

4. Darker amber-brown zone at the flame tip = condensf non oxidizing carbon particles (microscopic
soot).

The objective was to modify the air flow within thene around the flame. The air flow is causedhieyfalling

down' chilled air within the side tubes which waarmed up by the dome and chimney (Irwing 1868, 1870

the upper intake of the tubes. The space betweehuimer plate and the cone-slit is the air sufiyhe flame.

The proportion of air which ventilates near theeinsurface of the cone is a) responsible for thmd shape,

and b) supplies flame zone 3 with oxygen.

Method

| cut half round plates from 0.3 mm brass sheethsatd perforated them with 3 rows of holes 2 mm of
diameter. Said sieves were mounted parallel sidewaagach side to the upper end of the wick tulaa @ngle
of about 30 degrees from the vertical. The sieveievformed in that manner that a sickle-shapedespas left
between the rim of the sieve and the inner confaser Said sieves let pass enough air for combustiaone 1
and enhance airflow to zone 3 to facilitate thedakibn of longer carbon radicals which result frva 'heavier'
oils in Diesel fuel hydro-carbon oil mixture. Thigpothesis is derived from several lantern patantsalso
refers to research on combustion mechanisms. Tigreetion should work on the Feuerhand Storm Lrante
Nr.276 and comparable constructions. A crucial diomlis the wick used which 'controls' the fuepply of the
flame: | got best results when using a medium deamsan 1/2" wick with a weight of about 0.12 graer cm
which is between 0.09 gr./cm for loose woven wiakd 0.17 gr./cm for dense woven Feuerhand wiclaurid
those medium dense woven wicks in lanterns of Apraduction.

For the experiments were used Diesel-Fuel (Gasa0dprding to Deutsche Industrie Norm DIN EN 596 an
standard kerosene.

Results

Parameters were measured as mentioned in the ptestiof Bruno Nier's US-patent #2004826 (Nier 1935
Lantern: Feuerhand Nr.276, recent production 1989 Stamping Works, Hohenlockstedt/Germany,
Cross section of air tubes: ~180 square mm

Fount capacity: 340 cubic centimeters

Room temperature: 21 degrees Celsius (°C)

Measured temperatures in °C:
- Combustion gasesinderneath the chimney roof:



Diesel 265 °C, Kerosene 308 °C (for comparisoreReand 6 ¥z inch Storm Lantern Nr.75 ‘Atom’ 376°C
- Chimney surfaceshortly above the globe:

Diesel 109 °C, Kerosene 115 °C (for comparisoreReand 6 ¥z inch Storm Lantern Nr.75 ‘Atom’ 133°C)
- Pre-heated fresh airat upper intake of side tube:

Diesel 72 °C, Kerosene 91 °C (for comparison Feared 6 2 inch Storm Lantern Nr.75 ‘Atom’ 109°C)

Light output in candle (cd), measured with a standard pass$iseometer (not battery supported technology)
through a blacked light-sealed tube 3.5 cm of diam@1.5 cm long (distance to photo cell), horiadig
measured at the flame level at 3.5 cm distance fhenflame:

Diesel ~5.5 cd, Kerosene ~6 cd => in 25 cm distance

Height of the maximum flamebefore sooting (distance burner plate to flamg tip

3.5 cm both fuels, no flicker.

Estimated relation of flame combustion zones 3 / 4eight in cm:

Diesel appr. 2.0cm/1.0cm, Kerosene appr 2.5cm/0(bigure 1).

modified 5™ burners, 13 mm flat wick, and burnglate sieves of different shape.

In summary, the burner is a multi-fuel wick burfi@r either kerosene or gas oil, or any mixture athbfuels.
The burning time of the Diesel fueled model at maxin fount capacity approximately was 36 hours caegba
to 22 hours of the kerosene fueled model.

First experiments revealed that the Diesel flamrelmwhitened by speeding up the downward air laginn
within the tubes. The most surprising fact was thatDiesel-lantern produces significantly lessratian
kerosene fueled model burning at the same flanghhditested this twice at different days by lighta Diesel-
lantern in our living room two hours before my wif@ame home. She was significantly less upset oéebepl
smell as for the case | used a kerosene fueled InBhkie even allowed me the Diesel to burn a littteger.

Summary/Conclusion

| believe that the first experiments and attempgsenencouraging. The Diesel fueled flame with a ifrext!
burner produces less heat than a kerosene fualee fivith a well-known burner. The light output loé tDiesel
fueled flame is a little lesser than of a keroskeded flame, which can be recognized by compabioidp
flames through dark sun glasses.

Question for further research: How to speed up downward air ventilation withie thlbes to enhance the
oxygen supply of the flame?

The advantages of a Gas Oil fueled storm lanterare:

- The burner is a multi-fuel wick burner for eitHesrosene or gas oil, or any mixture of both fuels.

- Independence of kerosene supply lines, fuel albldlat each gas oil / Diesel station

- Low fuel cost, in Europe the price for Diesellfigesignificantly lower than that for kerosenelamp oil

- Burns nearly odorless with a mild smell of a bngncandle

- Burns ca. 25% longer because of higher calor&zggnof gas oil compared to kerosene.
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' IMPROVEMENT IN LANTERNS.

Specification forming part of Tetters Palent No, 89,770, dated Ma.y 4,1869.

To all whom it may concern: .

Be it known that I, JouN H. IRWIN, of Chi-
cago, in the county of Cook and State of Tili-
nois, have invented a new and useful Improve-
meént in Lanterns; and. I do hereby declare
and make known that the following is ‘a full,

¢lear, and exact description-of the same, refer-

chice being had-to the accompanying drawings,

and the letters and iigures marked- thereon,
whichi form part of this specification. k
My said invention consists in a novel mode:

of constructing a lantern whereby the wind,
instead of acting upén the flame in such a

manher as to extinguish if, serves to_support |
or sustain and prevent the extin gnishment"

thereof. b

To enable those skilled in tlie art to under-
stand how to make and use my said invention,
1. will proceed. to_describe the construction

. ‘and operation of the sameé, making reference

in' so doing to the aforesaid drawings, in
which— .

TFigure 1 repvesents vertical central see:
tion of my inveniion. - Fig. 2is a view of the

under side of the ange marked 1 in Iig. 1,
and Fig. 3 is a plan saction taken at the line
zin Figi L.~ ) . i
Similar letters of re‘erence represent the
same parts of my inven‘ion in the different
figures. R .
. A tepresents- the oil-cup, which forms also
{hie base of the lantern. There is no in-
closure surrounding the same, and it is. pro-

vided with a central tube, &, int~ Which a’'re--

movable burner is fitted; as showr.

_ B represents an annular plate arronged over
the oil-cup, its edges turning down wud it
ing with the edge.of the oil-cup, forminy av a't-
¢hamber, B/, said plate B: bein g provide vith
a short central tube, b, over which an am ulir
flange upon the burner fits, as shown in %18
drawings. ) ; !

Tt will be observed that the burner is yro-
vided with two flanges, D IV, the one fitting
down upon the tube b, and the other fitting

closely into the tube a of the oil-cup, said tubes.

sliding in the flanges simultaneously as tine
burner is secured. . - g

A wick-tube, T, is arranged within the cen-
tral flange of the burner D’, which commun
cates with .the oil-pot; while perforations in

the burner-form a’ communication opening! |

from the annular air-chamber B! into the cone
of the burner, as clearly indicated in Fig. 1.

Upon the top of the wick-tube is fixed a
flange, t, which deflects"the current of *air
passing ‘into. the burner, as hereinafter de-
seribed; away~ from the root of the flame
against the walls of the cone, by which the air
is brought in contact with theflame at a short
distance above the base of the flame, thus pre-:
venting the air-current from lifting’ the flame
from the wick and extinguishing the light:

- There is arranged upon’the burher of the
lantern a perforated plate or disk, B, of the
same size as the bottom of the globe G, which
may rest upon the same within a vertical rim,;
¢, formed upon the circumference of said plate
B, whicl thus admits the external airinto the
globe, through its perforations, freely and ani-
formly as desired. . .

. Upon the top of theglobe there is a metallic
rim, g, sloping inward at the top, as shown, to
which rim, and consequently to.the globe,
arms d are secured, whose upper ends, are. Se-
cured to an inverted saucer-tike plate, I, which
is thus held at a suitable distance above.the
top of the rim g, to allow the air and wind to-
pass freely in between the top of the globe
and the said plate 1.

The concave plate I is provided at its cen-
ter with a flange, %, which fits elosely upon &
vertical tube, H, so as to stide up and down
on said tube, to raise the globe G from the
plate E when desired, said flange fitting to
said tube closely, or being provided with a
suitable spring of catch, to retain the globe at
any required height, as may be desired. -
At the top of the tube H two tubes, F F,
are joined, which extend down, as shown, and
open into the air-chamber B/, upon opposite
sides of the same. .

Tnstead of two tubes F, arranged diametri-
cally opposite each other, any other suitable
even number of tubes F may be employed;
but said tubes must be arranged in pairs di-
reetly opposite each other, and be arranged
symmetrically at equal distances from each
other, so that the force of the - air-current,
striking the flame on one side, shall be exactly
counteracted by an equal force upou- the- op-
posite side, and thus keep the flame in an up-
right posision, and prevent the extinguish-
ment thereof when the lantern is swun g or o8-
cillated. B IR

When the lantern is at rest and not blown
upon by the wind, the air, heaied by the flame
at the burner, rises in the globe and passes
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into the tubes H and F I, “These tubes pre:

sent a large radiating-surface, and the heatéd

air is thereby rapidly deprived of its caloric,

so that the slight upward pressure of hot air

in the tnbe H will ‘be sufficient to insure a
downward current of cooled air through the
vertical portions of the tubes F Finto the air-
chamber B’ and interior of the burner-cone ¢

to supply the flame with oxygen.. Fresh air, in’

the meantime, passing up through: the per-
forated plate E into the globe, tends to keep
the glass eool, and mingles with:the current
from the tubes F F. -~~~ . .

When the lantern is exposed to the wind

the blast is distributed by passing throngh

theperforated platebelow; and, from the pecul-
iar arrangement of the plate I over the globe,
the wind passing into the space between the
rim or flange ¢ and said plate 1 is deflected
upward into the tube H, where it minglés
with the air heated within the globe, and so
passes down the tubes I to supply the flame,
while the flange ¢ upon the wick-tube prevents
" the force of the. blast from extinguishing it.
By making the rim ¢ with its upper portion
.inclined inward, as shown, any current of air,
entering between the plate I aud rim g, would
thereby be deflected upward toward the mouth
of the tabe H, and this deflection of a moving
carrent of air would produce a current throngh
the tubes I' T in the absence of any other cause.
Also, when the lantern is swung from side to
side, or oscillated, the centrifugal tendency of
the air in the tubes causes the air to Tush into
thé mouth of the tube H from without, thus
producing the required current at the burner.
From the above description it appears that
_there are three séparate causes to produce a
proper current through the tubes F F to the
base ot the flame, viz: the ascensive force of

the: air heated by the burner-flame, and the
cooling of said heated aii within the tubes;
the pressure of a.moving current deflected to-
ward the mouth of the tube H; and the cen-
trifugal effect of swinging or oscillating the
lantern. "And it will be observed that either
the second or third causes will always be
cumulative with the first, to produce an. in-
‘creased current at exactly the time when an
increased supply is demanded in consequence
of atmospheric disturbances in the immediate
vieinity of the lanteirn.

Movable rings may be placed upon the tubes,
where only two tubes are employed, or even
if more tubes are used, to serve as a guard for
the globe. .

Having described the construction  and
operation of my jmprovement, I will specify
what I claim and desire to secure by Letters
Patent: : . 2 .

1. The combination of the concave plate I,
rim'g, or its equivalent, tabes H aind T F, and
the base A B of the lantern, substantially in
the manner specified and showun.

2. The combination of the globe G, concave
plate I, tubes H and F, and base A B of the
lantern, arranged and operating substantially
as and for the purpose shown and set forth.

3. The combination of the plate T, tubes F,
flange ¢ upon the top of the wick-tube, and the °
globe G, arranged {0 operate as set forth.

4. The combination of the perforated plate
B, plate I, tubes H' F, and the base A B of
the lantern, arranged to operate as descri bed,
and for'the purpose set forth.

J. H. IRW]N.
Witnesses : : ’

W. E. MARRS,.
L. L. CoBURN,



_J. H. IRWIN.
Lantern,
No. 89,770, ’ Patented May 4, 1869.

Tig. 2.

Witness S o st
i B o S
| G M. Stoens

N. PETERS, Photo-Lithographer, Wachinglon, D, €.




UNITED STATES PATENT OFFICE.

JOHN H. IRWIN, OF NEW YORK, N. Y.

IMPROVEMENT IN LANTERNS.

Specification forming part of Letters Patent No. 105,083, dated July 5, 1870.

To all whom it may concern :

Be it known that 1, Jorn H. IRWIN, of New
York, in the county of New York and State of
New York, have invented a new and usefal
Improvement in Lamps and Lanterns; and I
do hereby declare the following to be a full,
clear, and exact description of the saine, ref-
erence being had to the accompanying draw-
ing, in which the figure represents my inven-

tion in sectional elevation.

This invention relates to an improvement in
illuminating apparatus heretofore invented
and patented by me, wherein the atmospheric
air to support combustion is conducted by feed-

- ing-tubes from a point near the outlet of the
chimney to the air-space beneath the burner.
cone, and the effect of external atmospheric
disturbances upon the flame is thereby neu-
tralized, in the manner heretofore explained
in the letters issued to me; and it consists in
the arrangement of an annular chamber sur-
rounding the chimney, and conunecting with
the air-feeding tubes, through which a eurrent
of air is induced Ly mieaus of heat, and it is
more particularly designed for use in a com-
paratively calm atmosphere, as for illamina-
tion indoors.

That others may fully understand the con-
struction and effect of my invention, I will par-
ticnlarly deseribe it.

A is the oil-pot, and B is the burner-cone.
Above the oil-pot, and communicating with
the interior of the cone B, is an air chamber
or space, through which the air passes to the
burner-flame. Above the burner, and sur-
rounding it, is a globe or chimney, C, the lower
part of which is made of some transparent or
translucent material, as is usnal, and the up-
per continuation of which may be a metallic
flue, D, which is surmounted by a cap-plate,
E, and its orifice surrounded by a deflecting
plate or flange, F, the purpose of which is to
impart a slightly-upward deflection to a cur-
rent of air moving across the open top of the
chimney or flue D. An annular chamber, G,
in form and length corresponding to the chim.

ney D, is formed by the jacket H. The cham-
ber G is open at the bottom, but closed at its
top, and its bottom portion is made flaring
outward, not only to conform to the shape of
the chimney, but to present a more extended
opening to admit an inflowing current of ajr,
The feeding-tubes I I communicate with the
upper end of the chamber G, and connect it
with the air-space beneath the burner-cone B,
so that all the air which passes upward throngh
the flame-opening in said cone enters through
the tubes I I and chamber G. The chimney D
is heated by the hot products of combustion
ascending from the burner-flame, and a large
portion of said heat is imparted to the air
within the chamber G. The air within said
chamber, becoming thereby rarefied, ascends
and flows off laterally through the tubes I 1,
where it loses a portion of its heat, and-is con-
ducted to the air-chamber beneath the cone B,

It will be readily perceived that the currents
of air moving throngh the tubes or feeders I
when the lamp is at rest are impelled by two
independent forces—first, by the ascending
current of hot produects of combustion within
the chimney C D, and, second, by the ascen-
sive force of a column of air rarefied within
the chamber G. Thus, while the ascending
hot air within the chimney D would draw 2
current of cold air through the tubes I, the
rarefied air within the chamber G would also
force a similar current through said tubes, and
the supply of air to the Hame is much more
abundant than would be effected by either of
these forces alone., -

Having described my invention, what I
claim as new is—

A heating-chamber, G, formed by the chim-
ney D and jacket H, or its equivalent, in com-
bination with the feeding tube or tubes I Lto
conduct fresh air to the burner B, substan-
tially as and for the purpose set forth.

J. H. IRWIN.

‘Witnesses:

THOS, RICART,
FRED, DIETZ.




J. H. IRWIN.

- Lantern,
No. 105,083. Patented July 5, 1870,
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