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UNITED STATES

PaTENT OFFICE.

-

ALFRED DON AND JOHN SANDS, OF SYDNEY, NEW SOUTH WALES.

FURNAGE.

SPECIFICATION forming part of Letters Patent No., 411,984, dated October 1, 18889,
Application filed January 5, 1889, Serial No, 295,499, (No model.)

To all whonv Tt may concerm:

Be it known that we, ALFRED DON, engi-
neer, a subject of the Queen of Great Britain,
residing at Donville Villa, Garner’s Avenue,
Marrickville, Sydney, in the Colony of New
Sonth Wales, and JOHN SANDS, engineer, a
subject of the Queen of Great Britain, resid-
ing at IHarris Street, Pyrmont, Sydney afore-
said, have invented a certain new and useful
Improvement in Apparatus for the Preven-
tion and Consumption of Smokeand the More
Complete Combustion of Fuel in Sfeam-
Boiler and other Furnaces, of which the fol-
lowing is a full, clear, and exact description.

- Our invention consists of an 1mprovement
in apparatus (operating by means of a steam-
jet and an induced current of air) for the
prevention and consumption of smoke and
the more complete combustion of fuel in
steam-boiler and other furnaces, the same be-
ing an improvement upon apparatus shown
and described in Letters Patent of the United
States No. 376,948, issued to the undersigned,
Alfred Don, on the 24th day of January,
1888, |

The apparatus shown and described 1n the

specifieation of the said former invention
comprises in one form a vertical air-induc-
tion pipe, L.-shaped, (or bent or curved at the
lower end,) constructed, preferably, of cast-
iron, oval or of other preferred contour in
cross-section, and of particular dimensions
of area, fixed in front of the furnace with its
curved portion projecting into the furnace

through an opening above or in the top of

the door thereof, its exit being bell-shaped,

having a slightly downward deflection over
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the fuel, the mouth of the said induction-pipe
being also bell-shaped and provided with a
lid or cover for the admission or exclusion of
air, having fitted therein a vertical L-shaped

‘steam-pipe constructed, preferably, of copper,

carried within the air-pipe, so that its point
of discharge is just beyond the bend or curve
of. the air-pipe, the said steam-pipe being
connected at the other end with the steam-
chest or other source of supply and controlled
by a suitable valve.

Having reference to the said former inven-
tion, our present improvement has for its
object, first, a corresponding result with the

~consumption of a smaller quantity of steam;

second, the absence of a considerable noise

which is found to accompany the working of
the previous form of apparatus; third, an in-
creased efficiency, consisting in a greater mar-

‘oin of power under control, whereby a very

much increased volume of air may be driven
into a furnace and at a greater velocity.
Referenceis to be had to the accompanying
drawings, forming a part of this specification,
in which similar letters of reference indicate
corresponding parts in the several views.
Figure 1, Sheet 1, represents a vertical lon-
gitudinal section of an ordinary marine boiler
and furnace, the dimensions of the latter be-

| ing six (6) feet by two (2) feet nine (9) inches,

with the complete apparatus as used by us
affixed thereto. Fig. 2, Sheet 2, is a sectional
side elevation of ourimproved apparatus. Kig.
3, Sheet 2, is a front elevation of the same
parts. |

In carrying out our invention we construct
a pipe F, bent or curved at its lower end, (or
of an L-shaped form,) similar to the air-in-
duction pipe described in the specification ot

the former invention, but differing somewhat

therefrom, as hereinafter mentioned, with a
bell-shaped distributing-exit having a down-
ward deflection constructed and projecting
into the furnace or fire-box in the manner de-
scribed in the specification of the former in-
vention. The construction of the said pipe
F (which in this specification we term a “dis-
tribution-pipe”) and otherwise of the appa-
ratus the subject of the presentinvention dif-
fersfrom the former apparatusin the following
material respects: First, that the area and di-
mensions of the said pipe I are immaterial
within approximate limits,solong asthe lower
portion thereof is of such convenient size as
to admit of the construction of the distribut-
ing-exit in the requisite manner; second, in
the apparatus the subject of the present in-
vention we use an annular injector ¢/, (into
which the steam-pipe is carried,) which 18
fixed in the mouth of the before-mentioned
pipe F, a current of air being induced
through the centerof the annular injector by
means of the steam. L

In Fig. 1 of thesald drawings, G represents
the boiler; H, the furnace; I, the furnace-
door, and F the distribution-pipe with the

annular injector C’ fitted therein, the same
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being secured to the furnace and enteringthe

fire-box, as shown in the drawings.
IK 1eplesentq ‘a steam - pipe fixed into a

| side socket It of the annular injector, extend-
‘Ing upward to a stop-cock L, inserted in the

steam-chest M. L’ represents anothersteam-
cock placed in proximity to the mmulm in-

In Figs. 2 and 3, I represents.the dlstmbu-
tion-pipe, and C’ the annular injector. - The
salrd distribution-pipe If may be of any suit-
able contour; but we construct the same ta-
pering from ‘rhe-tc»p to the exit, the upper
portion thereof circular in form and run-
ning into an oval at the exit. The upper

portlon as far as the bend or curve may be
of any convenient length, and we construct

" the same for a furnace of the said dimen-
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proximate limits.

stons with a diameter of about two (2) inches;
but the same is not material within ap-
We construct the lower
portion of the said distribution-pipe ¥ from

the bend or curve therein of such length as

may be requisite for entering the furnace,
with an area for a furnace of the before-
mentioned dimensions of about twelve inches
at the exit: The said area may be slightly
exceeded or diminished so long as it is of

sufficent size to admitof the proper construc-

tion of the bell-shaped exit. We construct
the said exit for a furnace of the said dimen-
sions of an oval form five (5) inches in length

by twoand three-quarters (23) inches in width,

35

“with such downward deflection thereof th&t

the currents passing through it will reach all

- 'the sides or angles of the fire-box opposite
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thereto appmmmately above the level of the
fuel. The size of the exit and shape as regards
length and breadth andthe deflection 1;11ereof
vﬂlnecessm 1ly vary with the size and shape of
the furnace. The said exit enters a furnace
of the before-mentioned dimensions so as to
extend slightly beyond the inner baffle-plate
of the furnace-door; but such extent may be
increased or diminished to adapt the said exit
to the furnace, so that the same may be fitted
therein at the 1eqmslte angle of deflection.

As stated in the spemﬁca,tlon of the former
invention, the steam-pipe K is extended up-
ward along and over the end of thefurnace
as far as possible, so as to insure the dryness
of the steam it is intended to convey to a
connection with the steam-chest, as appear-
g in Fig. 1.

As stated in the specification of the said

former invention, immediately above the fur-

nace-door or (36111}1 ally of its upper edge an

opening is cut suited to admit the passage of

the distribution-pipe I in an approximately

tight joint through the casing of the furnace

{ztbave the door, orin the door when the same
is closed. The said apparatus is placed
against the end of the furnace so that its

.e‘ilt plOJthb within the fire-box through the

sald opening.
The annular IHJthOI‘ as shown in Figs, 2

and 3, consists of two parts, the first pm*t of | 1*endelmn* the fue_l incandescent, when the..-

ment formed for
from the side pocket E. We have found the

411,984

an annular tube A. Wehave found the same
- constructed for a furnace of the said dimen-
sions with an internal diameter of one and

one-eighth (1
sult. The said tube A has a hand-wheel
B fitted at the end thereof for the adjust-
ment of the instrument. This tube 1s
screw-threaded at its upper end for inser-
tion into the second part of the instrument,
being the external tube D. The lower end
of the tube A 1is
the seating in the tube D below the enlarge-
the admission of steam

instrument most effective when the tube A

18 carried down to and the said Sea,tmfr 18-

fixed at the point in the tube D In propor-
tion to the length thereof, which is shown in

| the drawings, the same being where the curve

in the tube D commences. The tube A is so
constructed and the screw-threads are so eut
thereon that when the tube A is fixed into
the tube D turns or revolutions of the hand-
wheel B will withdraw the tube in the seat-
ing and regulate the annular space between

the tubes oecaswned thereby for the admis-
We

sion of steam in the required quantity.
have found that with the screw-threads on

the tube A cutsixieen (16) to the inch three (3)

revolutions of the hand-wheel give a good re-
sultin general use. The tube D i1sconstructed
with a diameter increased at the upper'part

for connection with the steam-pipe and to

70

1) inches to give an efficient re-
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tapered for insertion into
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give the necessary space for the admlsswn of

Stemn
For 1&1“3"61 furnaces thau a fmnace of the

above- mentloned dimensions the said annu-

lar injector should be so constructed that

the internal diameter of the tube A will be

increased. For furnaces up to an approxi-
mate area of sixteen (16) square feet an annu-
lar 1njector of the above dimensions will suf-
fice. For furnaces of larger size theinternal
area of the tube A mustbe increased approxi-
mately in like proportion to the size of the
furnace. In furnaces of extra large dimen-
sions it might be desirable to use two i-nstru-
ments—such as is shown in detail in Figs. 2

and 3—fixed in front of the furnace in con-

nection with the steam-pipe K.

The apparatus 1s operated by setting the
hand-wheel Bso as to allow of the 3d1’1’115§31011
of steam through the annular space thereby
occasioned between thetubesiAand Band then
turning on the steam. It will easily be as-
certained in practice how many revolutions
of the hand-wheel will be required to suit
the quality of the fuel supplied to the fur-
nace. The current of air induced by the ad-
mission of steam into the tube A’at its mouth
or inlet, (lettered C,) passing through the dis-
tribution-pipe in manner described, will have

the effect, with careful stoking, of almost.

immediately dispersing any smoke and of
preventing smoke being generated by the

fresh fuel, and also, within a few minutes, of
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steam can be turned off. The said appara-
tus is of course available for such furnaces
other than steam-boiler furnaces as are of a
construction to admit of the same being
adapted thereto. | |
The principle underlying the former inven-
tion, and which finds a more eificient opera-
tion in our improved form of apparatus, 18
that a large volume of air is driven into the
furnace at a great velocity of pressure, being,

it is believed, a very much larger volume of

air and driven at a greater velocity or press-
ure than has been attempted in or effected by
other smoke-preventing apparatus, and that,
the same being distributed by the means
adopted all over the surface of the fuel, the
whole of the carbon and gases generated are
forced by pressure into immediate chemical
union with the requisite amount of oxygen
for their complete combustion.

We may state that the use of the steam-jet

in eonnection with our invention is for the

purpose only of indueing the air-currentand
not for the introduectign of the combined air
and steam, as in the case of some other smoke-
preventing apparatus.

In the use of the former apparatus a cur- |

rent of air is induced which attains a velocity
or pressure through the inlet equal to sup-
porting from one-eighth ({) of an inchto one-
fourth (1) of an inch of a column of mercury,
but not approximately exceeding the latter
velocity., By the use of the annular injector
we introduce a current of air into the fur-
nace at a greatly-increased velocity, but ap-
proximately the like quantity of air to pro-
duce the desired result. By means of the
said annularinjector a current of air could be
projected into a furnace at a velocity equal to
supporting. from one-fourth. (1) of an inch to
seven (7) inches of a column of mercury,and
we have found in practice that the use there-
of so as to give approximately a velocity
equal to supporting one and a half (1§) inch
of a column of mercury produces the desired
result.

In the apparatus the subject of the said
former invention the air-induction pipe there-
of is constructed for the size of furnace there-
in mentioned with a diameter of four (4)
inches by two and a half (2%) inches, and in
using the said apparatus for attaining the
full result the lid or valve at the mouth of
the pipe is fully opened and allows the ad-
mission into the furnace within a given time
of the quantity of air which a pipe of such
dimensions can contain at one and the same
time, passing into the furnace at a velocity
of pressure, as before stated, equal approxi-
mately to supporting a quarter (1) of an
inch of a column of mercury. The annular
injector being constructed for a furnace of
approximately the same size, with an aper-
ture for the admission of air of a diameterof
one and one-eighth (14) inch only, 18 ap-
proximately an area one-seventh (%) of

the former apparatus, while, as before stated, | struction and can be applied with the greatest

l'ithe velocity or pressure of the air-currentis

increased from the capacity of supporting
one-fourth (1) of an inch fo being equal to
supporting one and a half (1) inch of a col-
umn of mercury.

The said invention differs in operation from
the formerinventioninthe following particu-
lar, that in the use of the annular injector
the velocity of the current of air is so mueh
greater that the distribution thereof is aided
by the same being in the first instance pro-
jected against some portion of the pipe en-
tering the furnace. In the specification ot
the former invention the said pipe is termed
an “air-induection pipe.” In our improved
apparatas the said annular injector is the

air-induction pipe, and the pipe entering the

furnace with its distributing-exit serves
mainly the purpose of adistributing mediam.
When the annular.injector is used In combi-
nation with an L-shapeddistribution-pipe, or
a pipe bent or curved at its lower end, which
we regard as the preferable and most con-
venient form of apparatus, the currentof air

is projected against the bent portion of the

pipe. If the annular injector were used in

combination with a straight pipe, the same

result could be brought about by inserting
the annular injector obliquely therein. Hav-
ing regard to this feature of the invention,
we do not restrict the same merely to the com-
bination of an annular injector with a distri-
bution-pipe entering the furnace, as other
means or combinations can be arranged
whereby a current of air may be projected
into a furnace by means of an annular in-

jeector, with the use of some other means of

distributing the air-current at the time of
entering the furnace.

One important result from the use of the.

said annular injector is the consumption of a
very much smaller quantity of steam for the
nse of the apparatus. Another important
result is the absence of a considerable noise
which is found to accompany the working of
the former apparatus, the working of our
improved apparatus being practically noise-
less., A further result is the margin of power
under control to permit of air being intro-

1 duced into the furnace at a greater velocity

and in greater volume than is practicable by
means of the former apparatus, the velocity
of the air-current and the volume of air hav-

ing sometimes to be increased, having regard

to the quality or an extra quantity ot the
fuel. | o

The introduction into furnaces of a current
of air by the aid of a steam-jet has been well

" known to aid in preventing or diminishing

smoke and increasing the combustion of fuel;
but the apparatus heretofore employed for
such purposes and the methods of applying
the same have not insured the complete sue-
cess, with the facilities for the operation
thereof, which are incident to our invention.

Our improved apparatus is simple in con-
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facility and at a nominal cost to any steam- -

boiler furnace or other furnace to which the

same may be adapted without alteration in

the structure thereof. It can also be regu-
lated in the simplest way to insure efﬁeiency
in operation as may be requisite, having re-
gard to the quantity or quality of the fuel

used or to other conditions, and it works a

greater economy in the consumption of fuel,
both directly and indirectly, in the quantity
of steam required for the use of the appara-

tus, than any similar apparatus heretofore

used.

Having thus described our invention and
how the same is to be carried into effect, what
we claim,and desire to secure by Tetters Pat-
ent, 18—

An attachment for furnaces, consisting in

the angular dlstrlbutmmtube the two mms

of Whl(,h form an obtuse a,nﬂle, and the bore
of the tube gradually increasing in diameter
from its inlet to its discharge end and the
annular injector having an ad;usmble alir-
pipe and connected at 1ts outlet end to the

20

upper or inlet end of the distributing-tube, 25

substantially as set forth.

- A. DON.
- JOHN SANDb

Witnesses:
ALFRED DE LISSA,

Solr., St Jdney
FDWA_RD A.J OHNSO\T

Law C'Zeﬂa, Sydney.
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