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‘No. 790,899,

UNITED STATES

Patented May 30, 1905.

PaTENT OFFICE.

BENJAMIN HOLBROOK, OF CHICAGO, ILLINOIS.

HEAT-GENERATOR AND FURNACE.

SPECIFICATION forming part of Letters Patent No. 790,899, dated May 30, 1905.
* Application filed March 2,1903. Serial No, 145,742. |

To all whom it may concermn:

Be it known that 1, BEngaMiN HOLBROOK, a
citizen of the Umted States, and a resident of
Chicago, in the county of Cook and State of
Illinois, have invented certain new and useful
Improvements in Heat-Generators and Fur-
naces, of which the following is a full, clear,
and exact description.

The idea of injecting air into the fire-pot
or fire-chamber of a heat-generating appara-
tus in a more or less heated condition is old,
and the introduction of such alr above the
fire-bed by artificial pressure and by natural
draft is old; but the introduction of heated
air into the fire-chamber under great pres-
sure by the utilization of natural laws prevail-
ing in sald fire-chamber, supplemented by the
normal atmospheric pressure in such manner
that its point of introduction or commingling
with the hottest gases of combustion in the
heat strata or zone and chemical vortex just
above the fire-bed, where the heat is intense

and greatest chemical action takes place, 1s

new. This heatstrataand the vortex or point
where the gaseous elements of combustion
have an mltml tendency to concentrate and be
densest differs in every furnace according to
the structural differences thereof, accordmﬁ'

‘to the character of the fuel used, accor dmcr

to the differences in the guantity of fuel used
and the manner in which 1t is supplied to the
fire-chamber, according to the draft, and ac-
cording to the differences in prevailing at-
mospherlc conditions.

The object of my invention is to inject the
proper quantity of outer atmosphere into the
fire-chamber of a heat-generator at this im-
portant point therein by means which are to

a certain extent protected from this intense
heat and chemical action resulting therefrom,
which can be adjusted so as to rewula,te Wlthm
the fire-chamber the ingress of air, which are
easily removed or replaced and whlch cause
such a thorough mixing of the air in said
chamber as to pomtwelv cause the burning of
the gases liberated by the burning fuel, and
thus not only increase the heat units obtmned
therefrom, but also to practically annihilate

~and prevent the discharge of smoke from said
so fire-chamber as well.

In the drawings, Figure 1 is a vertical lon-.

oitudinal section of the forward portion of a
steam-botler furnace, takenondotted line 1 1,
Fig. 2, looking in the direction indicated by
the arrows and having a portion of the front

wall cut away to expose the full length of the’

air-injecting tube to view. Fig. 2 is a verti-
cal transverse section taken in a vertical plane

Just back of the front wall of the furnace.

Fig. 3 is a longitudinal central section-of my

Jmproved air-injecting tube, showing it closed.

Fig. 4 is a similar view showing it open. Kig.
5 18 a transverse section of the same, taken on

dotted line 5 5, Fig. 3, looking in the direc-

tion indicated by the arrows. Fig. 6 1s a
transverse section of the same, taken on dot-

ted line 6 6, Fig. 3, looking 1n the direction
1indicated by the arrows.

Fig. 71s a perspec-
tive view of the valve and a portion of its
stem, the latter disconnected therefrom.
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Referring to the drawings, A represents a

boiler-furnace of the usual construction. com-
prising a front wall ¢, a bridge-wall b,the grate-
bars B, and the boiler C, with its forward end
resting on a ledge made by reducing the thick-
ness of the front wall. This front wall has
the usual ash-pit door therein and the usual

door 4 leading to the fire-chamber 1), and on

each side of door ¢ in a vertical plane next
the inner surfaces of the side walls ¢ ¢ of the
furnace said front wall 1s provided with lon-
oitudinal openings f f, through which the
tubular air-injecting tubes ki I are adjustably
inserted. These air-injecting tubes are, pref-
erably, of the same transverse dimensions

throughouttheirlength, and preferably,cylin-

drical, as shown, and their length is such that

when inserted through openings f so that

their outer ends are about flush with the outer
mouth of said openings about one-half their
length will be within the fir e-chamber D. The
extent of the introduction of said air-inject-
ino tubes into the fire-chamber isgoverned by
the location of the vortex of chemmal action
and heat, and this it 1s necessary to ascertain
in each instance before the best results can as
a rule be obtained. In order to support this
exposed part of the air-injecting tube and at
the same time protect it from the intense heat,

| I have provided brackets I ¥ theretfor, which
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2.

are preferably built by cornicing out the brick
from the side walls of chamber D, but which
may be made of some non-combustible refrac-
tory material, such as retort-cement, for in-
stance. The air-injecting tubes are, prefer-
ably, also adapted to be easily removed and re-
placed in openings # end for end or to permit
new ones to besubstituted therefor, because the
heat is so intense that they will burn up sooner
or later, although much more durable than
anything used for a similar purpose hereto-
fore in so far as known to me.

In view of the different density of the outer
atmosphere at different times the difference
In the character of the fuel, the manner in
which 1t is supplied to the fire-chamber, &c.,
it 1s very unsatisfactory attempting to control
the supply of air discharged from the inner
end of the air-injecting tube into the fire-cham-
ber by means located at the outer end of the
same. I have therefore provided the inner
end of said air-injecting tube with a closure
commprising a valve (3, consisting of a circular
plate of a diameter a little less than the inner
diameter of the air-injecting tube into the in-
ner end of which it 1s designed to enter to close
the same.

1f desired, 1n order to render it less sus-
ceptible to heat it may be provided with a
thick coating of retort-cement or other mate-
rial g g on each side. In thisevent the valve
would be cast with protuberances on each side
in order to provide a purchase or hold for the
cement.

The upper segment of valve (5 is provided
with a hood A, which projects horizontally
outward from the edge of said valve and
preferably conforms in curvature through-
out its length to that of said edge.
extends down farther on the side next the
side wall of the furnace than on the opposite
and is provided with a downwardly-project-
ing longitudinal rib H, which preferably is
coextensive 1In length therewith. This rib is
connected, by means of fish-plates 1 I, to the
contiguous end of an inverted-T-iron plunger
J, which latter extends out through the air-
injecting tube, next the upper side thereof, to
a point which when the valve is closed is
slichtly beyond the outer end of the same.

- The outer end of the plunger J and rib H
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(at about its center of length) are connected
to a parallel T-iron rod K by links % % after
the manner of parallel rulers. The normal
position ot rod I 1s in the ailr-injecting tube
opposite plunger J, and the outer end of this
rod K extends beyond thz outer end of the
alr-injecting tube. After the valve & is ad-
justed to the position desired by means of
planger J 1t1s locked in this position by push-
ing rod X-inward, which separates the plun-
ger and rod and causes them to bear outward
against the sides of the air-injecting tube.
In this latter position said plunger and rod
are held by means of an arm M, which is

This hood

790,899

preferably pivoted to the outer end of the
vertical portion of the plunger and is of such
length that when swung downward as far as
it will go -bears against the horizontal flanged
portion of rod K “and retains the plunger and
rod in their separated positions. -
I do not desire to be confined to any par-
ticular means for supporting the valve (> in
any position to which 1t may be adjusted nor
toany particular device for locking 1t 1in its ad-
justed position. It i1s desirable, however,
while not absolutely necessary, that whatever
means are employed for this purposethe valve
can be removed therefrom and replaced with
a new one when necessary.
- In operation after the air-injecting tubes

are shoved into place they are adjusted longi-
tudinally, so as to discharge just at the right

point. In this position they soon hecome very
highly heated in spite of the protection afford-
ed them by the brackets, and the air passing
therethrough when the valve is opened reaches
a very high temperature by the time 1t en-
ters the fire-chamber. The constituent gases
of the atmosphere, however, remain as they
originally were, although greatly expanded,

until they are discharged from the 1nner

mouth of the air-injecting tube, whereupon
they instantly commence to combine with the
oases of combustion generated by the burn-
ing fuel on the grates and burn. = The draft
of the furnace, the burning and consequent
destruction of the atmospheric gases upon
reaching the fire-chamber, and the atmos-
pheric pressure all combine to cause an al-
most hurricane rush of gaseous pressure from
the inner end of the air -injecting tube,
which, burning, impinges agalnst and i
spread by the valve and then deflected by
the hood downward and inward into the fire-
chamber. Now i1f it 1s attempted to con-
trol the intake of outer air into the air-inject-
ing tube by devices secured or connected to
the outer end thereof the conditions herein-
before stated existing at the discharge end of
sald air-injecting tube simply make up for
the diminished volume of outer atmosphere
taken into the same by increasing the spread
of the same. This is not the case when the
closure of the air-injecting tube is a valve or
equivalent device secured or connected to its
inner end, as such a valve regulates the con-
ditions—that is, the extent of the condition
taking place at the inner end of the air-inject-
Ing tube—besides reducing the volume of in-

take of the heated outer atmOSphere and thus

absolutely control the requirements of the
furnace in so far as the factors combustion
and annihilation of smoke are concerned, ac-
cording as the several conditions herembefore
reterred to may vary.

From the foregoing it will be apparent that
the adjustability “of the alr-injecting tube per-
mits the discharging of the air into the fire-

chamber of the furnace at just the right point

75

30

go

95

100 -

105
I10
I15
120
125

135




10O

20

25

360

35

790,899 - 3

to accomplish the best results and that the
regulation of the valve closing the inner end
of said air-injecting tube controls the quantity
of heated air to be discharged from the air-
injecting tube into said fire- chamber. These
two all-essential features, together with the
removability of the air- In]ectmcr tube, consti-
tute the gist of my invention, and 1t makes no
difference what the changes are that may be
made in the construction and disposition of
said elements. So long as they accomplish
these results or any of them I desire to be

understood as considering the same as com- |

ing within the scope of my invention.

What I claim as new, and desire to secure
by Letters Patent, 15—

1. The combination with a heat-generator
having an openinginits vertical walls extend-
ing from the outside into the fire - chamber
ther eof, and provided with a bracket or ledge
integr al with the walls of the fire-chamber in
alinement with the bottom of said opening,
of an air-injector consisting of a removable
alr -injecting tube adapted to be inserted in
said opening and have its inner end shielded
by said bracket or ledge.

2. In a heat-generator, an air- injector con-
sisting of an air-injecting tube, a valve for
closmcr the inner end of the same, having a
hood extendmc' horizontally inward there-

from, and a Dluno‘er extending through said
alr- 1n;|ectmcf‘ tube to the inner encl of which

sald valve is secured.

3. In a heat-generator, an aw—m;]ector con-
sisting of an air-injecting tube, a valve for
closmﬂ' the inner end of the same, having a
hood extendmﬂ' horizontally inward there-
from, and a plunger extending through said

air-injecting tube to the inner end of which
said valve is removably secured.

4. In a heat-generator, an air-injector con-
sisting of an air-injecting tube, a disk-shaped
valve for closing the inner end of the same
having a hood projecting horizontally from
its upper segment and having a longitudinal
rib extendmfr from the under side of said hood,
a plunger extendmw longitudinally thr oucrh
sald air-injecting tube and fish-plates remov-
ably connecting the r1b of said hood and the
inner end of the plunger.

5. In a heat-generator, an air-injector con-

sisting of an air-injecting tube, a disk-shaped

valve, an adjustable plunger extending longi-
tudinally through said air-injecting tube to
the inner end of which said valve is removahly
secured, and means for locking said plunger in
1ts ad;]usted positions:

6. In a heat- generator COIIIpI‘lSlDG“ a fire-
chamber having an opening inits vertical wall
extending from the outside thereof into said
fire- chamber and provided with brackets or
ledges pro;ectmw from the inner surface of
said wall in continuation of said opening, an
alr-injecting tube removably insertible in said
opening the inner end of which is above said
bracket or ledge, a removable adjustable valve
at the inner end of said air- -injecting tube, and
means tor locking said valve
position.

In testimony whereof I have hereunto set my

hand this 11th day of February, 1903.
"BENJAMIN HOLBROOK.

Witnesses:
L. K. L.unDy,
T.ouis F. MUELLER.
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