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UNITED STATES

PaTENnT OFFICE.

JOSEPH NOTTINGHAM SMITH, OF NEW YORK, N. Y.

IMPROVEMENT IN COAL-OIL LAMPS.

Specification forming part of Letters Patent No. 35,549, dated Junc 10, 1862,

To all whom it may concern:

Be it known that I, JosEPH NOTTINGHAM
SmrtH, of New York, in the county of New
York and State of New York, have invented
certainnew and useful Improvementsin Lamps
for Burning Coal-Oil and other Hydrocarbon
Oils; and I do hereby declare that the following
is a full and exact description thereof, refer-
ence being had to the accompanying drawings,
making part of this specification.

Figure1is a side elevation of my improved
lamp; Fig. 2, a central vertical section thereof;
Fig. 3, a plan of the under side of a part de-
tached; Fig. 4, a horizontal section, looking
upward, in a plane indicated by the line ¢ «a,
Fig. 2; Figs. b and 6, bottom views of parts de-
tached; Fig. 7, a side view of a part detached.

Like letters designate corresponding parts
in all of the figures.

My invention consists in certain improve-
ments io lamps, by which I am enabled to burn
coal-oil and other oils of similar properties
without danger of explosions, without the use
of chimneys, and yet by which I control the
draft so as to effect perfect combustion of the
oil and produce a pure and brilliant light, and
by which crude oil may be burned without
any offensive odors arising therefrom.

The lamp-body or oil-reservoir A, stem B,
and base C are made of suitable material, and
may be all cast in one piece.

" Trom the reservoir the oil is forced up into
the burner of the lamp with a continunal press-
ure, which is effected by means of a lifting-
cup, L, constructed and operating substan-
tially as follows: A disk, J, (a bottom view of
which is shown in Fig. 3,) is made of less than
the interior diameter of the oil-reservoir.
From the center of this disk a rod, H, extends
downward into the hollow stem B of the lamp
and terminates with a nut or head, X, which
fits so as to slide up and down in the stem. A
coiled spring,D,in the bottom of the lamp-stem

presses upward against the head E, whereby'

the continual upward pressure of the lifting-
cup is produced. Vertical slots b b are made
in the sides of the stem B, through which pro-
jections ¢ ¢ from the head E extend outward.
These serve to limit the extent to which the
lifting-cup may be pressed upward, and these
projections terminate in suitable lknobs, by
which thelifting-cup may be drawn downward

again into the bottom of the oil-reservoir for
refilling the lamp. Side notches, ¢ ¢, are made
at the bottoms of the slots b b, into which the
projections ¢ e are turned to hold down the
lifting-cup while the lamp is filling; or any
equivalent means may be employed for the
purpose. .

The lifting-cup is made flexible, both sides
and bottom, and is suitably secured upon the
top of the disk J, near the periphery thereof, -
leaving the central portion of the bottom of
the cup resting upon but not attached to the -
disk. To keep the side of the cup pressed
with sufficient tightness against the surface of
the reservoir A, an elastic band or ring, O, fits
inside of the same, and has its upper edgeser-
rated, so as to form a number of points, o o,
which, by their separate elasticity, press the
upper edge of the cup all around closely in
contact with the interior surface of the reser-
voir, whether smooth or irregular, and at the -
same time support the said upper edge of the
cup from bending and lopping inward out of
place and shape. The lower edge of the
side of the cup does not come in contact
with the oil-reservoir; but in case any oil
should- get below the lifting-cap provision is
made for foreing it back above it again by
having a hole or holes, /, in the middle of
the eup-bottom and a number of apertures,
J J, not .opposite to the hole or holes 1,
through the disk J; and since the middle of
the cup-bottom liesloose upon the disk when
the cup is drawn do wn into the bottom of the
oil-reservoir, the pressure upon the oil below
causes it to ascend through the apertures jj
and to raise the middle of the cup-bottom a
little from the disk, and thus find a passageto
and through the hole or holes I. A suitable
packing, I, should surronnd the rod H, to
prevent any oil from leaking down into the
base of the lamp; and this, in connection with

‘the head E, keeps the lifting-cup always cen-

tered in the oil-reservoir, thus equalizing the
pressure of the cup on all sides thereof.
‘When the cup is pressed upward, it packs
closely down upon the disk J, and prevents
the passage of oil downward through the aper-
tures j § thereof.

Since the oil is raised by pressure into the
burner, itis obvious that the reservoir A must
be everywhere tight. The top « is fitted



2 25,549

‘tightly upoh it in any suitable manner, and
the tube S, through which the lamp is filled
with oil, has & cap, s, completely closing it;

but in addition to this I provide the tube

with a safety-valve, F, Fig. 2, at the bottom,
opening automatically inward and downward,
- 80 as not to impede the pouring in of the oil,
and closing upward and outward by the in-
ternal pressure, so that the oil is here guarded
against any possible explosion. The valve F

may have a conical cap, d, which will enter |

the tube S and keep the valve in place.

In the top of the reservoir A is located an
“evaporating-tank,”’ P,nearly filling the diam-
eter of the reservoir, but allowing sufficient
space around it for the lifting-cup to ascend
to its full height.
the top a of thereservon, and may be properly
cast in one piecewith it. From the bottom of

_the evaporating-tank a central tube, M, ex-
tends upward, substantially as shown in Fig.
2, and to the upper end of this the burner-
tube N is secured. This tube M also fur-
nishes two valve-seats, g and %, (one at each
end,) for two valves, G and K, the former
closing npward and the latter closing down-
ward. These valves may be keptin place by
any suitable means. A convenient modeisby
the use of a rod, m, connectingthe two valves
- through- the aperture of the tube M, made
large enough to allow it. The outer faces of
the valves have central cavities, as shown, to
center the pressure against them These
valves act as safety-valves against communi-
cating ignition either toward or from the res-
ervoir, and thus completely guard against ex-
plosions under any attendant circaumstances,
the pressure generated by the explosion of the
first gas formed, in case. of ignition, instantly
closing the proper valve; but the valve G does
not impede the slow upward flow of the oil
from: the reservoir. A chamber, ¢, in the
burner-tube N furnishes room for the valve K
to work in and for the passage of the oil
around if.

Through the lid a there is an opening, p,
around the tubes M N into the evaporatmg-
tank P, and around it is a funnel-shaped
month, by which a liguid is introduced into
said tank.. Through this aperture also the
vapor arising from the evaporating liguid as-
cends around the burner-tube N, so that it
mingles with the draft of air Whlch supports
the combustion of the oil in the burner.. Into
this evaporating-tank I introduce a liquid of
certain ingredients, the composition of which
will be made the subject-matter of separate
Letters Patent. The object of thisliquid is to
evaporate in the tank P by the heat which may
be in.the oil or may be communicated from
-the. burner. above, and thus to keep the oil
always cool; and especially, further, to be of
such a nature that its vapor or fumes, by as-
.cending and mingling with the draft-air, shall
neutralize or otherwise suppress the unpleas-
‘ant odors arising from the combustion of the

~oil. By this means crude oil may be burned

This tank is covered by

in the lamp, being equal or superior to there-
fined oil in illuminating quality and much
cheaper, but in other lamps entirely unfit for

burning on account of its offensive odor.

The burner of the lamp is secured upon the

.upper end of the burner-tube N, and has

the following principal parts: First, a dome-
shaped piece, Q, which is supported by the
burner-tube, and itself supports the other
parts, while it both constitutes the inner wall.
of the ‘‘retort’’ and forms with its interior
surface the rarefying-chamber V; second, an-
other ‘dome-shaped piece, R, which fits con-
centrically over the piece Q, and forms the
outer wall of .the retort, so as to inclose
therewith an oil-chamber, ¢; third, a cap-
piece, T, which screws into the top of the
outer retort-piece, R, down near to or upon
the upper end of the inner retort-piece, Q, and
with them forms the vaporizing-chamber X
of the retort,and which, with its interior sur-
face, forms the blaze-chamber ‘W; fourth, a

.radiating-cone, U, situated centlally in the

blaze-chamber and prOJeeblng upward there-
from. .The inner piece, Q, of the retort flts
tightly over the burner-tube N, and has duects
z z, Fig. 2, which, when in the proper posi-
tion, communicate with side duets, w w, from

.the aperture n of the tube N, so as to permit

continuous passages therefrom into the oil-
chamber ¢ of the retort. The lower end of
this piece is provided with a thumb-serew, 2,
the inner point of which enters an annular
groove, 1, in the periphery of the burner-
tube N, as shown in Fig. 2. This retains
the retort-piece Q upon the burner- tube,
but allows it to turn thereon only, however,
to a limited extent, there being stops on each
side to prevent 1bs turning farther than re-
quired. The object of this turning movement
of the retort-piece Q upon the burner-tube N
is to cut off the communication between the
ducts wwand x x when it is desired tostop the
flow of oil upward from the oil-reservoir into
the retort-chambér 7, and to bring them into
full eommunication again when required, as
well as to regulate the size of the communi-
cation between them. = The movement there-
fore need not be but a little more than the
diameter of the ducts, the two adjoining sur-
faces of the retort-piece Q and burner-tube
N being ground together, so that as.soon as

.one set of ducts is wholly moved aside from

the other set the communication between them
is completely cut off. Theouter retort-piece,
R, fits down over the base of the inner re-
tort-piece, Q. by a ground joint, as indicated

in Fig. 2, while its upper end also fits, by a *

similar joint, around the neck of the retort-
piece Q, so as to close the retort-chamber » at

‘the upper end; but there are hollows or ap-

ertures ¢ ¢ in this joint surface of the outer |
retort-piece, R, reaching from the chamber #
somewhat more than half-way up to the va-
porizing-chamber X, while corresponding ap-
ertures, « w, areformed in the joint-surface of
the inner retort-piece, Q, reaching from the
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vaporizing-chamber X somewhat more than
half-way down to the oil-chamber r, so that
when these apertures « u are brought oppo-
site to the apertures ¢ ¢ they will lap by one
another, as seen in Fig. 2, and produce con-
tinuous passages for the oil from the said oil-
chamber to the said vaporizing - chamber.
_ There are thumb-screws 4. 4 in the lower end
- of the retort-piece R, the inner points of
which enter an annular groove, 3, in the re-
tort-piece Q, as shown in Figs. 2 and 4, so that
the outer piece, R, may be turned on the in-
ner piece, Q, a distance limited by stops 5 5,
Fig. 4. This enables the apertures ¢ ¢ and «
u to be brought opposite to each other,to fur-
nish the oil a passage into the vaporizing-
chamber X, or to be separated from each other,
8o as to completely shut off all passage thereto.
The precise arrangement of the apertures ¢ ¢
and % w, as shown, is not necessary. Any
equivalent arrangement to accomplish the
Same purpose may be employed.

The vaporizing-chamber X of the retort is
a smallannular space, which is provided with
an annular wick or packing to receive the oil
and hold it in a finely-divided state, as well as

to check its too free escape at the Hlame-ori- -

fice ». This orifice is annular, and . formed
between the lower edge of the cap-piece T
and the upper edge of the inner retort-piece,
Q. The inner lower edge of the cap-piece T
fits down over or upon the tapered .or hol-
lowed end of the retort-piece Q a little out-
side of its inner upper edge, so that by screw-
ing down the cap-piece T the orifice may be
reduced to the smallest size desired or com-
pletely closed, and by screwing the cap-piece
upward the orifice is enlarged to any desired
extent.

Since there is no projecting wick at the an-
nular flame-orifice », provision must be made
for lighting the lamp and continuing its burn-
ing till the oil in the retort begins to be vapor-
ized by the heat thereof. ¥or this purpose 1
employ an additional burner provided with a
projecting wick within the rarefying-chamber
V, alittle below the flame-orifice ». This is
accomplished in a very simple manner by con-
tinuing the burner-tube N upward into the
rarefying-chamberto the proper height and
introducing a small wick, f, into the aperture
thereof. Into the center of this wick, at the
top, is introduced a double-pointed cone, Y,
the lower point of which is quite acute for the
purpose, as shown, and spreadsthe wick out-
ward in and over the flaring orifice of the
burner-tube. The cone Y is pivoted at the
upper end of asliding rod or strip, ¥, substan-
tially as shown in Fig. 7, which rod extends
downward below the burner or its retort, so
that it can be reached and moved by hand to
manage and regulate the cone. There is a
small central cavity in the lower end of the
radiating-cone U, which furnishes a stop to
the upward movement of the cone Y. This
cone properly directs the flame to the flame-
orifice v, and radiates heat into the rarefying-

chamber V and blaze-chamber . By it also
the flow of oil up throngh the wick Jf is regu-

lated or wholly cut off.

The draft is admitted into the rarefying-
chamber V through apertures q q, Fig. 4, in
the base of the inner retort-piece, Q. Through -
these apertures also the lamp is first lighted
at the wick . There is a register-plate, Z,
(seen separately in Fig. 6,and with its seat in
Fig. 5,) which turns around the burner-tube N
in a concentric recessof the retort-piece Q,s0as
to completely open the apertures q.q, entirely
close them, or adjust the opening thereof to
any size desired. A handle, ¢, projecting
downward from the register-plate, as seen in
Fig. 1, enables it to be readily moved by the
hand. The register-plate is of important serv-
ice in the use of the lamp, since it is as nee-
essary not to have too much air admitted into
the burner as not to have too little; and this
register-plate regulates the amount to the
greatest nicety and with the utmost ease. The
air being first admitted into the rerefying-
chamber V, is there rarefied by the heat re-
ceived from the radiating-surfaces around, and
the greater the rarefaction taking place here
the more rapid the draft upward by the
burner-orifice v into the blaze-chamber W,
The rarefaction is increased by the introduec-
tion of the vapors from the evaporating-tank
P mingling with the air.. Thus I produce
sufficient draft to support perfeet combustion
without the use of a chimney. The temper-
ature of the draft is also raised in the rarefy-
ing-chamber to such a degree as to greatly pro-
mote the complete combustion of the oil orits
gas. The draft being thus suitably prepared
for and introduced with sufficient velocity to
the burner-orifice v, it is thence so confined
and retarded above in the blaze-chamber W,
enlarged there for the purpose, and by the ra-
diating-cone U being so shaped as to contract
the exit-passage above the whole, that it com-
mingles perfectly with the vaporized oil or
gas aud unites in the proper proportion there-
with to effect the most complete combustion.
At the same time the properties of the vapors
arising from the liquid in the evaporating-
tank P neutralize.all the offensive odors or es-
sential oils arising from the coal-oil, so that
the produets of the combustion are completely
purified before emerging into the open air,
The union of these vapors with the vaporized
oil also inereases the illominating-power of the
lamp. As the flame ascends from the orifice
of combustion into the open air,the radiating-
cone U, which soon becomes heated to a high
degree, radiates heat outward in all directions
through it and keeps its temperature raised
to the degree of the whitest and most brilliant
combustion, thus producing a light of the
purest and best quality and of any desired
height and compass. The projecting part: of
the radiating-cone may be buarnished, so as to
enhance its action. After the main burner is
fairly in operation, the small buarner ‘may be
extinguished, by drawing the cone Y closely



4 : N 35,549

down upon the wick f sufficiently to stop |

the flow of oil through it; or if more light
is desired this burner may be kept going, to-
gether with the main burner; or- if only a
small light is required, this Iitfle burner alone
may be kept lighted, and the main burner be
stopped by serewing down the cap-piece ™ or
by turning the retort-piece R on the retort-
piece Q, and thus stopping the flow of oil into
the vaporizing-chamber X, or by turning the
retort-piece Qon the burner-tube N, and there-
by cutting off the supply of oil from the reser-
voir. Both burnersare together extinguished
by closing the register-plate Z, or by the sepa-
rate modes above mentioned.

‘What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The fiexible lifting - cup L, constructed
and operating substantially as and for the pur-
pose herein specified.

9. The combination of the flexible lifting-
cup. L, and disk J, united and arranged with
their apertures 7 and j j, substantially as and
for the purpose set forth. o

3. The evaporating-tank P, with its open
aperture p, or its equivalent, substantially as
deseribed, and appliedto the lamp for the pur-
poses herein specified,and this I claim, whether
arranged and applied as deseribed, or in any
other way combined with a lamp to produce
the effects, and for the purposes seb forth.

4. The safety-valves F, G, and K, applied
to theoil-passages and operatingsubstantially
in the manner and for the purposes deseribed.

5. The employment of a retort for vapor-
izing. the oil at the burner of a lamp, sub-
stantially as and for the purpose herein speci-
fied.

6. The separate oil-chamber  in the retort,
so arranged as to cut off or let on the supply
of oil thereto from the. oil-reservoir at pleas-
ure, substantially as specified.

7. The separate vaporizing-chamber X in
the retort, arranged so as to be cut off from or
connected with the oil-chamber r, substan-
tially as herein set forth.

8. The retort-cap T, arranged so as to regu-
late or close the flame orifice of the burner,
substantially as specified. '

9. The rarefying-chamber V, substantially
as and for the purposes herein set forth.

10. The blaze-chamber W, arranged and op-
erating substantially as and for the purpose
specified. '

11. The radiating-cone U, constructed, ar-
ranged, and operating substantially as and for
the purposes herein set forth.

19. The small auxiliary ‘burner situated
within the rarefying-chamber V, substantially
as and for the purposes herein specified.

18. The double cone Y, arranged and opet-
ating in combination with the small burner,
substantially in the manner and for the pur-
poses described.

14. The register-plate Z,for eontrolling the
introduction of the draft air and vapors into
the rarefying and blaze chambers V W, in
combination therewith, substantially as and
for the purposes herein specified. '

JOSEPH NOTTINGHAM SMITH.
© Witnesses:

J. S. BROWN,
Wi, FRANKE BROWN.



