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To all whom it may concern: _
Be it known that I, GEORGE . TINKIAM,
a cltizen of the United States, residing at Ce-
dar Rapids, in the county of Linn and State
5 of Iowa, haveinvented certain new and useful
Improvements in Smoke - Consumers; and I do
hereby declare the following to be a full, clear,
and exact description of the invention, such
as will enable others skilled in the art to which

10 1t appertains to make and use the same.

This invention relates to that class of smoke-
consumers in which steam from a boiler is in-
troduced into the combustion-chamber of the

furnace; and my object is to so improve the

t5 construction of the steam-nozzle as to secure
. more perfect distribution and superheating
ot the steam, to facilitate the attachment and
adjustment of the nozzle, and to improve its
appearance.

20 In the accompanying drawings, forming a
part of this specification, Figure 1, Sheet 1,
represents a steam-boiler with the consumer
attached, a portion of the brick-work of the
fornace being removed to show a-central ver-

25 s1eal section of the combustion-chamber and
boiler-front, and Iig. 2 a front elevation of the
same. In Sheet 2, Fig. 3 is a central longi-

-tudinal section of the nozzle; Fig. 4, a trans-

verse section of the same in theline « b of Fig,

30 J, looking toward the inner end, which is the

‘oht 1n Iig. 3; Fig. b, an elevation of the
same as seen from the inner end, and Fig. 6 a
»lan view of the plug at the inner end of the

r7zle.

35  “imilar letters of reference indicate corre-

spouding parts.

Intheapplication of my invention toasteam-
boiler substantially the same arrangement is
made use of as in the case of a former inven-
tion for which Letters Patent were granted to
me and A. M. Phelps and George B. Peck, on
the 18th day of October, 1887, and are num-
bered 571,804, The improvements herein re-
late more particularly to the nozzle and its
45 connections. _

Referring to the drawings, A is the boiler,
having the usual steam-dome, A’,

B 18 the combustion-chamber of the furnace.

C 18 the furnace-front; D, the door; E, a

50 pipe leading from the steam-dome to the noz-

40

| zle I, and through the smoke stack G. The

door D is provided with a number of holes, ¢ 7,

for the admission of air to the combustion-
chamber.

The lower end of the pipe I& connects with 55
a casting, I, having an air-chamber, a,therein,
and a hollow elbow, a/, to the inner end of
which is connected a pipe, b. The air-cham-
ber communicates with an air-tube, g, sur-
rounding the pipe 0. Air is admitted to this 60
chamber through openings 4, formed by hol-
lowing out the inner sides of the casting I.
This chamber being close to the furnace-front,
and the air passing info it in a circultous
course and next to said furnace-front, is so far 65
heated beforeit reaches the combustion-cham-
ber as to greatly facilitate combustion. On
the inner end of the pipe b 18 screwed the noz-
zle. This consists of the part ¢, similar to the
pipe-coupling known as a ‘‘reducer,”” and the 7o
hollow plug e, serewed into the larger end of
the coupling. Through the center of this plug
is a hole, ¢. An improvement in the forma-

‘tion of this hole consists in making i1t with

different sizes of bore, as shown in Iig. 3. The 75
effect of this is to cause superheating and ex-
pansion of the steam in its exit from the noz-
zle, the heat of the combustion-chamber, 1nto
which the nozzle projects, operating to this
end, as the steam in its passage through the 8c
nozzle reaches the successively-enlarged por-
tions of said hole. In addition to the central
hole, ¢, provision is made for the escape of
steam around the plug e. The improvement
herein consists in providing the plug with 85
holes ¢”, leading from the interior to the ex-
terior thercof, and with grooves ¢” ¢, leading
from the outer termini of these holes in di-
verging angles to the end of the larger por-
tion of the plug. The effect of this construe- 9o
tion is to project the steam {rom the nozzle in
a somewhat spiral course, or, more strictly
speaking, in oppositely-spiral courses. 1t 18
evident that these diverging jets of steam are
so projected as to intersect each other at some 95
distance from the end of the nozzle, and this
tends to break up the jets and spread the steam
widely over the fuel, insuring a more pertect
distribution of the steam than where the jets
are projected in one general direction. AS 100
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the combustion of the unconsumed atoms of |
carbon usnally eseaping in the smoke depends
1n this case upon the action of the constituent
gases In the steam, the importance of a wide
5 and even distribution of the same over the
surface of the burning fuel will be readily un-
derstood.
As 1n my former invention referred to, 1
surround the steam-pipe of the nozzle with a
10 bell-mouthed tube, g, passing through the
boller-front.C, and extending into the combus-
tion-chamber to near the end of the nozzle.
Alr is thus admitted immediately around the |
steam, and its oxygen aids in the combustion
15 of both the carbon of the fuel and the hydro-
cen of the steamm. 'This tube is secured in a
bridge, ¢”, of the casting a by a set-screw, f,
and may be adjusted endwise somewhat ac-
cording to the thickness of the boiler front.
20 Its forward or inner end is held central with
respect to the steam-pipe by means of aspider,
d, the outer points of which bear against the
inner face of the flaring mouth, the spider be-
Ing held In position by the shoulder of the
25 coupling c. |
The casting ¢ is preferably made oval in
form, as shown, and to the outer side may be |
attached a suitable name-plate, .
Having thus described my invention, what
3o I elaimas new, and desire tosecure by Letters
Patent, is—
1. Inasmoke-censumer,the hercin-deseribed
nozzle, consisting of the hollow plag ¢, having
a central hole therein, radial holes ¢”, extend-
35 1ng through the shell of said plag, and grooves
on the exterior of said plug leading from said
holes ¢” to the forward end of the plug in di-
verging angles, and a chambered coupling,; ¢,
adapted to connect with asuitable steam-pipe,
10 b,substantially asand for the purpose sel forth. |

for the purpose set forth.

2. Ina smoke-consumer, the combination of
the steam-pipe b, coupling ¢, and hollow plng
¢, having central hole, ¢/, with successive en-
largements therein, radial holes ¢”, and oater
orooves, ¢ ¢”, leading {from said radial holes 45
in diverging angles, substantially as and for
the purpose set forth.

3. In a smoke-consumer, the combination of
a steam-pipe having a nozzle, substantially as
described, longitudinally-adjunstable inclosing- 50
tube with o flaring mouth surrounding said
pipe and adapted to admit air around it and
its nozzle, and a spider, through the center of
which the said steam-pipe passes, its legs bear-
ing in the flaring mouth of said tube, whereby 55
said steam - pipe and nozzle are centralized
with respect to said tube by the longitudinal
adjustment thereof.

4. In a smoke-consumer, the combination,
with a steam-pipeand its nozzle, substantially 6o
as specified, of the casting If, having the air-
chamber «a, with its inlet j contiguous to the
furnace-front when in normal position, the
elbow ¢/, forming a part of the steam-pipe con-
nection, and the air-tube g, communicating 55
with said air-chamber, substantially as and
for the purpose set forth.

5. In a smoke-consumer, the ecombination,
with a steam-pipe and its nozzle, substantially
as specified, of the casting I, having the air- 70
chamber ¢, with its inlet 7, the bridge a”, set-
serew f, and tubt g, all substantially as and

In testimony whereof I aflix my s8I
presence of two witnesses.

GRORGE F. TINKHAM.

gnature in

VWitnesses:
Gro. W. BLACK,
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