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UNITED STATES

PaTenT OFFICE,

FRED WILD, OF DENVER, COLORADO.

AUTOMATIC FURNACE.

SPECIFICATION forming part of Letters Patent No. 492,175, dated February 21, 1883.
Appleation filed December 1, 1891, - Serial No, 413,667, (No model)

10 all whom it may concern:

Be it known that I, FRED WILD, a citizen of
the United States of America, residing at Den-
ver,in the county of Arapahoe and Stateof Col-
orado, have invented certain new and useful
Improvements in Automatic Furnaces; and I
do declare the following to be a full, clear, and
exact deseription of the invention, such as
will enable others skilled in the artto which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to the letters and figures of refer-
ence marked thereon, which form a part of
this specification.

My invention relates to improvements in
boiler furnaces and the object of the improve-
ment is the same as set forth in my former
applications Serial No. 871,804, filed Novem-
ber 18, 1890, and Serial No. 375,758, filed De-
cember 24, 1890; namely to provide an auto-
matic smokeless furnaee in which the chemi-
cal equivalents never vary. In thisfurnace
I obtain perfect combustion under all eir-
cumstances since it adapts itself to any coal
and works perfectly regardless of atmospheric
changes and varying climatic conditions.
The air supply is regulated to correspond
with the different stages of combustion, being
greater when the carbonaceous material or
hydrocarbons are present in large quantities
and less when this element of the fuel is di-
minished. In other words the supply of oxy-
gen to the furnace is automatically regulated
and ecommensurate at all times with the de-
mands of combustion,

My improved smokeless furnace as well as
the prineiple on which it operates, and by
which it is governed, will it is helieved be
fully understood by reference to the accom-
panying drawings in connection with the de-
seription hereinafter given. Fromthese draw-
ings and description it will be observed that
my improved furnace is of simple and eco-
nomical construction, reliable and durable as
well as automatic in operation and efficient
in use.

Figure 1 of thedrawingsisa front elevation
of my improved furnace. Fig. 2, a section
taken on line z—z, Fig. 1. Fig. 8, a top view
with the boiler removed. Fig. 4 is a frag-
mentary front view of the box whereby the
supply of air to the furnace is automatically

regulated. Fig. 5 is a transverse section of
the same taken on theline P—P, Fig. 4. Fig.
6 is a longitudinal section taken on line y—,
Tig. 5. Fig. 7is an enlarged view in detail
ot the detachable funnel-shaped mouth lo-
cated in the apertures of the box through
which the blowers protrude. TFig. 8is a rear
end view of the same. Fig. 9 is a longitudi-
nal section taken through one of the blowers.
Fig. 10 is a rear end view, and Fig. 11 a front
view of the same.

Similar reference characters indicating cor-
responding parts or elements of the several
views let the numeral 5 designate the body
of the furnace, composed of suitable side, rear
and front walls. The front portion of the
space within these walls is divided by the
grate 7 into the fire box 8 and ash pit 9. To
the former-lead the doors 5, 5 and to the lat-
ter the similar doors 6, 6. In the rear of the
ash pit and extending somewhat above the

55

60

65

70

same is the bridge wall 12. In therear of the -~

bridge wall is located the depending partition
or arch 13 in the combustion chamber 14. On
the line between the combustion chamber
and the stack 15 and below the rear extremity
of the boiler 17 may be placed the vertical
side columns 16, 16, their object being to in-
crease the draft of the stack and better dis-
tribute the heat to the boiler by narrowing
the space between the stack and the com-
bustion chamber. :

Located in the upper portion of the front
wall of the furnace and above the doors of
the fire box, is the transverse removable box
18 preferably composed of castiron, but which
may be composed of any suitable non-com-
bustible material possessing the requisite
strength and durability. As shown in the
drawings this box is provided with a remov-
able face platereceived by the grooves formed
in the upper and lower flanges 20 and 21.
The upper grooveis of sufficient depth to per-
mit the raising of the plate out of. the lower
groove when it is desired to remove the plate
from the box. Thisface plate 19 is provided
with one or more openings 22 adapted to re-
ceive the funnel shaped mouth piece 23 pro-
vided with lugs 24 secured to a eylindrical
collar 25. In placing the mouth piecein the
plate, lugs 24 are inserted in short counter-
part slots continuous with openings 22, The
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mouth piece is then turned partially around,
thus locking it in position.
Trom the ash-pit or from any suitable point

" beneath the fire box or grate 7 on each side
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of the furnace lead the flues or duets 30 com-
municating with box 18, and by means of
which said box is supplied with air.
Communicating with the boiler and con-
nected therewith at any suitable point is a
pipe 27 extending into box 18. Connected
with this pipe are the blowers 28, one for each
opening 22 in face plate 19,and through which
the requisite quantity of steam is forced into
the fire box. The construction of these blow-
ersisshownin Figs.9,10and11. Each blower
is composed of a eylindricalshell A, exteriorly
threaded at one extremity as shown at B and
adapted to screw into the steam pipe. Within
this eylinder is located a plug C which is
largest at its outer extremity and tapers to-
ward its opposite end. The inner extremity
of the plug which is exteriorly threaded is
screwed intoa correspondingly threaded open-
ing in the eylinder. In the inner extremity
of the shell are formed apertures D surround-
ing the opening in which the smaller end of
the plug is received. These openings are for
the entrance of steam from the pipe to the
chamber E of the shell. The larger end of
plug C is cone-shaped and held in position
within the cylinder by small adjusting screws
F, whereby the space H surrounding the plag
is maintained of uniform width. This space
H is regnlated according to the velocity with
which it is desired to force the steam into the
fire-hox. If space H is small or contracted

the steam rushes through with greater vio-

lence or rapidity under a given pressure, with
a corresponding or increased vacuuwm-produe-
ing result or effect in box 18. 'While if the
area of space I is increased and the pressure
therefore less confined, the steam will pass
out of the blower with less velocity or power
to produce a vacunm in box 18. The outer
portion of shell A is interiorly shaped or in-
clined to correspond with the conical shape
of plug C. Hence the space H is regulated

by serewing the plug in or out according as

it is necessary to increase or diminish the size
of the steam exit .

Besides openings 22 the face plate 19 is pro-.

vided with one or more openings or perfora-
tions 29 adapted to control the supply of air
to the furnace from box 18,

Just above the regulating valve 27* of pipe
27 there is connected with said pipe a smaller
pipe 31 leading into box 18, its object being

. toconduct the water of condensation from the
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main pipe into the box which is adapted to
retain a sufficient quantity.

When the fire is first made in the furnace
and before the water is heated in the boiler
this water in box 18 will become heated and
sufficient steam will be generated therein and
pass to the fire box for the purpose of com-
bustion. In other words this water of con-

densation in box 18is designed to supply the

492,175

required amount of steam to the fire box be-
fore any steam has been generated in the
boiler. ‘

From the foregoing description itis thought
the operation of my improved mechanism
will be readily understood. When the fireis
first made on the grate and while the aircan
pass readily therethrough from the ash-pitno
air will passthrough the ducts or flues 30into
box 18, and consequently noair will pass from
box 18 into the fire box except thesmall quan-
tity blown in with the steam passing from
pipe 27 through the blowers. This result is
based on the principle that the air will take
the most direct route from the ash pit to the
stack, which course isthrough the graterather
than the ducts or flues 30 leadiung to box 18
and thence from said box into the fire box.
In this case the partial vacuum created in the
box 18 by the action of the steam passing
through openings 22 is filled by air from the
fire box passing through openings 29 into box
18, on the principle that the partial vacuum
in box 18 will be filled or destroyed by air
from the nearest supply source, namely, the
fire box, and will not pass from the ash-pit up
through the ducts 30. When, however, the
grate 7 is covered and the air can no longer
pass through to the stack, thesuction or draft
through the stack will act above the grate,
causing the air to rush through the duets 30
and box 18 out of openings 29 to correspond
with the requirements of combustion and
the capacity of the stack. In this case the
air supplied through box 18 exactly corre-
sponds in amount with that previously sup-
plied through the grate 7. Hence the area of
openings 29 in face plate 19 is made fo corre-
spond with the grate surface of the air car-
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rying capacity of the grate, the velocity or

rate of travel of the air through the stack and
the quality of the coal to be burned.

The object-of the depending arch 13 is to
partially confine the heat within the fire-box
and cause it to act unequally on the boiler
and thus keep up a circulation by reason of
the displacement of the warm water in that
portion of the boiler directly above the fire
by that which is colder and farther away.
This eirculation of the water within the boiler
prevents explosions by reason of the water
being raised bodily from the bottom of the
boiler, where this bottom is equally exposed,
to the heat and the water in contact there-
with equally heated. The hot air current
from the box is also directed downward by
the depending arch and thus kept longer in
chamber14. Thisareh also hasanotherfunc-
tion, namely, preventing the solid particles of
matter carried by the air current from the
grate, from passing directly through the com-
bustion chamber, and up into the fluesof the
boiler. These solid particles of matter first
come in contact with arch 18 and are carried
downward and deposited on the bottom of
chamber 14, where they will do no damage
and whence they are easily removed.
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It will be observed that the face plate 19
of the box may be composed of brick and
openings left corresponding with openings 22
and 29 in the face plate. Or this plate may
be made in I-shaped sections which when put
together between the.top and bottom plates
of the box will leave suitable openings 22 and
29, In this case any desired number of sec-
tions may be employed corresponding with
the surface of the grate and the draft of the
stack.

The back of box 18 may be of brick with
the top plate supported thereon in front while
in the rear it is supported by the I-shaped
sections.

It must be understood that I do not wish to
limit myself to any special construction for
box 18 but claim broadly a receptacle prop-
erly located and supplied with air from be-
low the grate, the receptacle being provided
in front with suitable openings for the pur-
poses heretofore explained. Hence I claim
for my improved furnace perfect and com-
plete combustion with any coal under any at-
mospheric eonditions, at any altitude, and
with any steam pressure; also rapid circula-
tion of the water in the Dboiler and freedom
from consequent dangers resulting from ex-
plosions; also great economy in fuel with no
smoke as the result of complete combustion.

Having thus described my invention, what
I claim is—

1. A furnace provided with a receptacle or
chamber18 formed across the front end there-
of and having air flues or ducts 30 leading
thereto from the ash pit or from beneath the
grate and provided with two sets of openings
communicating with the fire box whereby the
furnaee has an indirect supply of air from be-
neath the grate, that is to say, through flues
30 and chamber 18 as well as a direct supply
through the grate, in combination with a
steam pipe leading from the boiler and ex-
tending into receptacle 18, one or more blow-
ers connected with the steam pipe and pro-
truding through one set of openings, the
other set of openings being regulated to cor-
respond with the grate surface and the capac-
ity of the stack, substantially as deseribed.

2. In a furnace the combination with the
box or receptacle placed or formed across the
front end of the fire box, provided with air
flues or ducts leading from beneath the grate
and two sets of openings 22 and 29 communi-
cating with the fire box, a steam pipe leading
from the boiler into receptacle 18 and pro-
vided with one or more blowers located at
openings 22and corresponding in numberwith

said openings, funnel shaped mouths sur-
roundingsaid openings and extendinginto the
fire box, theareaof the openings 29 being regu-
lated to correspond with the grate surface
and the capacity or draft of the stack, sub-
stantially as and for the purposes set forth.
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3. The combination in a furnace of a box, 65

receptacle or chamber formed or located
across the front end of the furnace and pro-
vided with air flues or ducts leading thereto
from the ash-pit and one or more openings 22
and 29 communicating with the fire box, a
steam pipe leading from the boiler into box
18 and provided with blowers corresponding
in number; with openings 22 and located at
said openings, said blowers consisting of a
cylindrical shell screwed into the pipe and
provided with an adjustable plug located
therein, the number or area of openings 29°
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being regulated aceording to the require- .

ments of the furnace, substantially as de-
seribed.

4. The combination in afurnaee of a box or
receptacle formed or located across the front
end thereof and provided with air ducts or
flues leading thereto from the ash-pit or from
any suitable point beneath the grate and pro-
vided with openings 22 communicating with
the fire box, a steam pipe 27 leading from the
boiler and having blowers located at. said
openings, another pipe connected with pipe
27 and adapted to carry the water of conden-
sation to box 18, substantially as and for the
purpose set forth. .

5. The combination in a furnace of a box or
receptacle 18 located across the front end
thereof and provided with air duets or flues
leading thereto from the ash pit or from any
suitable point beneath the grate, said box be-
ing provided with two sets of openings com-
municating with thefire box, asteam pipe lead-"
ing from theboilerand extending intorecepta-
cle 18, one or more blowers connected with
the steam pipe and protruding through one
set of openings, the other set of openings be-
ing regulated to correspond with the grate
surface and the capacity of the stack, and a
depending arch lying between the side walls
of the furnace in the combustion chamber
and in the rear of the space communicating
with the fire box above the bridge wall, sub-
stantially as desecribed.

In testimony whereof I affix my signaturein
presence of two witnesses.

FRED WILD. .

Witnesses:

‘WM. MCCONNELL,
G. J. ROLLANDET,
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