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~ fuel, and for prevention of smoke.

uuuuu

- Unrrep STATES PATENT OFFICE.

' DEWITT C. CREGIER,

OF CHICAGO, ILLINOIS.

:_ AIR-NOZZLE FOR STEAM-BOILER FURNAGES.

SPEGIFICATION for:mmg pa,rt of Letters Patent No. 223 841 dated Janua,ry 27 1880
- | - Application filed April 3 1879.

To all fw?wm it mfoy COncern: |

‘Be it known that I, DEwiTT C. CREGIER,
of the city of Ghlcago in the county of (vook
and State of Illinois, have invented certain
new and useful Improvements in Air-Nozzles
for Steam-Boiler Furnaces; and I do hereby

~declare th&t the followm g is a fall, clear, and

The 1mpr0vement is. aclaptecl for promotmg
the complete combustion of coal or analogous
1t may be

- useful in any situation, but is intended par-

o .20

ticularly for supplying air above the fuel in
the furnaces of steam-boilers.

The effect realized from fuel is mainly due to
the degree of perfection in which the combus-
tion is effected. The gases rising from a bed
of coals on the grate sometimes contain a large
proportion of valuable fuel and require much

alr to etfect com plete combustion.

" A strong jet of air, such as I inject, is liable
to exert an inju_rjous- effect upon the boiler if

- directed to a particular spot. Therefore I pro-

- vide for shifting its direction at will within
I also diffuse it by giving it a pe-
-~ culiar spiral motion.
- trolling both the quantity of air and the power'

. 25

wide limits.
I also prowde for con-

o with which it is forced.

o 7.35'

It frequently happens that the conditions re-
quire to be changed at short intervals. Ordi-

~ narily the condltwns under which coals are
- consumed are constantly varying, with little or
 no facilities for meeting the demands due to

o 2

sueh variation.

There are radical differences
in the quality of the coal and a great range of
pract;lce as to the thickness of fire cmrled A
re fed at intervals varies greatly in its char-

- acter at different stages, from the moment of

..4@

supplying new coals until the mass becomes
incandescent, and still later, from which and

. other reqsons-—-the state of the atmosphere,
~ &c.—the point above the bed of coal to W]chh

- the air should be supplied is variable.

45

- means for 1nt10ducmg a strong current of at-
'nmsphenc a1r,

"I provide one or more adjustable tubes pe-

cullaﬂy formed and equipped, which may be

located at any level in any of the sides of a fur-
nace or bridge wall, and combine therewith

It has the effect of accelerat-

- 5o ingand perfectmg the combustion of the fuel, |

!
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preventing the generation of smoke therefrom,
and 1ncreasing draft.
- The induced current of air can be dlrected

with accuracy, precision, and convenience to

any part of the furnace, and the direction, vol-

and without interrupting its constant opera-

tion, be adjusted to meet the variable condi-

tlons that may trom time to time arise In
practice. .
To enable others skilled in the art to ma;ke

. a
‘ume, and force ot the air-blast camn promptly, C

60.

apply, and use the same, I will proceed to
describe its construction and operation, refer-

ence being had to the accompanying draw-
ings, and letters of reference marked thereon,
which form a part of this specification.

Figure 1is a longitudinal vertical bection,
and Fig. 2 is a front view, showing my im-
provement attached to the farnace of a steam-.
boiler. FKig. 3 Is a detail section on a larger
scale.

steam-jet pipe.

Similar. letters of refelence indicate like
parts in all the figures.

P is the wall of a boiler-furnace, p the olate,
and P/ the boiler.
tube or nozzle, of cast-iron or other suitable
material, mounted in a flaring holein the wall
of a iumace, or at the budﬂe, adapted to con-
ducet and deliver a current or volume of at-
mospheric air forced and induced therein by
a jet of steam or other motor. The receiving
end of said tube is enlarged, as shown at A’.
From thenceit gradually tapersto a contracted
parallel diameter, A% which extends a little
distance beyond the end of steam-jet pipe B,
and connects to the tapering delivering end
or long arm A° of said tube, as shown.
provide a spiral feather or ﬂ‘ulde, @, 10 the 1n-
terior of said long arm A3, of any desired piteh,
extending throughout its length. Said spiral

or guide may be cast in as part of tube, or it

may be attached sepamtely In either case
said feather or guide, in order to conform to

the interior of tube, must be of corresponding

dlﬁereutlal diameter. |
The object is to impart to the air, &e., in

its passage a like spiral motion, and upon 1t .
release aﬂ: the end the air mll act over. a IOO |

It 1s a section across the-air-pipe and
18 COI]IJBLtIOllb near the end of the inclosed

I
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A 18 a peculiarly -formed
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greater space with a given bulk than can be | them so as to make a junetion of the currents

done through the aid of a non-spiral tube, and
thereby more thoroughly envelop and inter-
mix with the gases generated from the fuel,

5 because the spiral motion given to the ingoing
air 1s adapted to stir and break up the rising
gases from the coal.

The tube A and its attachments are held at
the poiunt of oscillation by two trunnions, (not

10 shown,) which are held in a gimbal-ring, C, by
‘the guide-pins D. Ring C is suspended upon
fixed bearings by its journal-pins D’. The
combination of the vertical and transverse
bearings here described, similar to the gim-

15 bal of @ mariner’s compass, affords practical fa-
cilities for the movements of the tube A. This,
with the parts E and I, forms a ball-and-socket
joint. I is the socket, which is secured to the
recelving end A’ of the tube. E is the hollow

2o hemispherical casting or ball, which is secured
to the walls of a boiler-furnace by lugs E.
Said socket I is formed so as to. move inde-
pendently of but in close contact with the sur-
tace of ball K, and the movement will always

25 be coincident with the radins produced by the
fraverse of the end of the tube A, deseribed
from the center of trunnions (not shown) and
ring C.

To admit of proper operation of this combi-

30 nation of parts when in place, the opening in
the wall through which said tube is to operate
must be considerably larger at the delivery
end than the tube, so that the said end may
be pointed in any desired direction. -

35  When the apparatus is in place the hole cut
for the admission of the tube is covered by the

ball E, which also carries and sustains all the
parts. All the air entering must pass through
the tube A, the admnission of said air being

40 controlled by register-valve K.

Steam-pipe B’ is inserted near the end of
tube A’, and connects with jet-pipe B. To the
pipe B/, 1 connect a section of flexible steam-
tubing, B?, so as to allow the ball-and-socket

45 Jjoints K and I to act freely in any direction.

In Fig. 2, M is a set-screw in boss I2 for the
purpose of being set firmly on the  surface of
the ball I, and thereby to hold the tube A se-

- cure In any position.

50~ Operation: The device being placed and

~ steam conducted from a boiler by a pipe and
connected to flexible tube B2, steam is turned
on by a governing-valve conveniently located.
The inlet-valve or register K is opened, and

55 the atmosphere is forced into the furnace
through tube A wvia the enlarged receiving
end containing the spiral guide or feather a.
The bed of coal is, say, six to eight inches
thick. The person in charge may then direct

6o the tubes so that the induced current of air
will be forced among the gases—say several

1nches above the fire—or he may direct the
tube so that the air will impinge directly
against the burning fuel or to the fire end over

65 the bridge.

He can, if several tubes, A, are used, point

of air from two or more tubes at any point
in a furnace. By straightening the tubes the
junction can be removed to a greater dis-
tance or avoided entirely.- This operation
can be carried on without shutting off the
steam-jet or interrupting the functions of “the
device. By such action the point of greatest
combustion will be discovered and the smoke
prevented. Of course a change of condi-
tions—such as new quality of coal, heavy or
light firing, change in density or' tempera-
ture of atmosphere, &e.—may require more
or less change in the volume and direction of
ingoing current of air. The quantity of air
admitted is controlled by the admission of
more or less steam, governed by a steam-
valve, (not represented,)and also by opening or
closing the register-valve K on the end of the
inlet-tube.

When several tubes are in use they may
be manipulated and controlled separately or
together by suitable arrangements for the
purpose. | . ‘ |

Modifications may be made. These adjust-
able and spiral or rifled tubes may be made
parallel. They may be made curved and may
be varied in length and diameter. The spiral
feather may be made of any pitch, and the
arrangement for rendering the tube adjusta-

a complete circle than is shown. |

I am aware that the steam-jet in many
forms attached to various parts of a furnace
has long been recognized as an important
auxiliary to augment combustion ; but, so far
as L am aware, said jets of steam and other
means of promoting combustion in a fire have
always been used through fixed and unad-
justable tubes or openings, whether said tubes
are attached to the front, at the sides, or at

der the grates; but wherever located, and
however serviceable for the object intended,
ander certain favorable conditions, whenever
sald conditions, change the fixed and unad-
justable character of the tubes or openings
renders the action of the steam-jet and the in-
jection of air defective. |

I do not confine myself to any particular
- number of tubes to effect this object, nor to

roundings. | |

Air or other gaseous fluid may be driven by
any sultable means through the pipe in place
of steam. . :

I claim and desire to secure by Letters Pat-
ent—

1. The adjustable air-tube A’ A? A3, ad-
justable on a fixed center nearly coincident
with the nozzle of the steam-pipe B, in com-
bination with such pipe, flexible tube B2, and
' with a furnace, as herein specified.

2. The hemispherical case or hollow ball B
and corresponding concave or socket-piece I,
| In combination with each other, and with a

ble may be made to traverse more or less of
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the bridge of a furnace, or on the top or un-

I10
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any particalar point in a furnace or its sur-
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dlrectmg plpe for air, mctde adjusta,ble about

- a center, AZ, comcldem with the centers of

the parbfa E and I, and adapted to serve with
- a furnace and steam- -Jet, as herein specified.-
3. The regulator or register K, in combina-

) '131011 with the adjustable plpe A’ A2 A3 spiral

: feather @, steam-pipe B, cases B 1, holdmg
- means M a,ud unwersal 30111‘5 C D, ‘IS herein

o speclﬁed

—p
.

In testimony wheleof I have hereunto set 1o
my hand this 25th day of March, 187 9, in the
presence of two subseribing Wltnesses |

. DEWITT C. CREGIER.

Wltnesses
. WM. HORNER

T SYLVA:NUS W, FULLER
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