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UNITED STATES PATENT OFFICE.

ROBERT M. DOWNIE AND DAVID A. MESSNER, OF BEAVERFALLS, PENNSYL

VANIA, ASSIGNORS TO THE KEYSTONE DRILLER COMPANY, OF BEAVER-

I‘ALLS PENNSYLVANIA

' STEAM-BOILER.

SPECIFICATION forming part of Lette_r_s-P&tent No. 711,557, dated October 21, 1902,

- Apvlication filed February 21, 1902, Serial Nn 96,103,

(No modal.)

1o @ZZ.w]wm it?n@y 'conéerm -
Be it known that we, ROBERT M. DOWNIE

F&nd DAVID A. MESSNER citizens of the United

States, residing at Beaverfalls in the county
of Beaver and Sta,te of Pennsylvama havein-

vented a new and useful Steam-Boiler, of

which the following is a specification.

~+ The present invention relates to steam-
- boilers, and while particularly appertaining

1o

totubular boilersit will be readily understood

that certain features may be employed in con-
nection with boilers of other.classes.

When first raising steam in a horizontal

tubular boiler, the tubes being surrounded
with cold water, it is difficult to .secure a

draft through the stack. When the fuel used
is bituminous coal, crude petroleum, or the

like, the cold surfaces of the tubes collect and

- retain unconsumed carbon in the shape of
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‘through the stack.

soot or lampblack, which substances still fur-
ther obstruct the draft. These difficulties

disappear when the boiler and stack eventu-

ally become heated; but for the time, owing
to the obstrueted draft and imperfect com-
bustion, getting up steam is a slow and tedi-

ous process, requiring .in an ordinary-sized

boiler from an hour to an hour and a half
under ordinary circumstances. One of the
objects of the present invention is to over-

come the above difficulty by providing an

auxiliary stack having direct communication
with the fire-box, s0 that a draft may be cre-

“ated 1m medlately for a fire when first started.

Even after the fire is well started the com-
bustion is imperfect unless a forced draft 1s

maintained, in whieh case the products of

combustion pass through the boiler sorapidly
that much of the heat is lost and passes out
Another very important
aim of the invention is to overcome this de-
fect by so constructing the above-mentioned

auxiliary stack that it may be also employed

as an air-inlet, which will provide sufficient
oxygen to insure complete combustion, and
at the same time the indraft and exhausb may
be balanced so that the heated gases are de-
layed sufficiently in their transit through the
boiler to allow the water and bmler surface

to absorb the heat thereof.

[

The featuws of the invention will be read-
ily appreciated after an understandingof the

preferred embodiment, which is illustratedin

the accompanying dra,wmfrs and descrlbed in

the following spemﬁcatwn |
- In said drawmws, Figurelis a vertical lon-

| gitudinal sectional Vview through a horizontal -

or T boiler. Fig. 2 is a horlzontal longitu-

dinal sectional view through the front por-
Fig. 3 is a vertical sec-
tional view of the draft-tube employed. Fig.

tion of the same.

4 18 a slight modification thereof.
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Similar numerals of reference designate cor-

responding partsin all the ﬁn'ures of thedraw-

ings.
The shell of the boiler 1S bubsmnblally of

the ordinary construction, comprising a cy-

lindrical body 10, having at one end an en-

larged portion formed into a dome 11, said :

dome beirg closed by the usual head 12, - :

Within this enlarged portion is arranged a
furnace 13, comprising eylindrical side walls

and a
furnace being closed by acrown-sheeti 15. A

grate 16 18 1oca,ted in the lower portion of the .
furnace, and access is had to said furnace
The cylindrical body 10

thlouwh a door 17..
1S promded contiguous to its front end with

70

flue-sheet 14, the upper end of said

a flue-sheet 18, forming in front of the same :

a smoke-box 19, from which extends the main
stack 20, that pro;]eetq a considerable distance
above the: boiler.  Communication between
the furnace and the smoke-box is obtained

8o

by means of the usual tubes 21, the ends of

which are expduded into the ﬂue sheetb 14

and 18.

S0 far as thus desecribed the structure 1S

well known to the art and constitutes no part i

of the present invention.

The erown-sheet 15 and the dome- head 12

are connected by an open-ended flue-tube 22,
which is secured. to said sheet and head, so
as to constitute a rigid brace between th_em,

9o

thus obviating the necessity of stay-bolts. In o

the preferred form asingle centrally-disposed -
95

tube is shown, though more than one may be
employed, if desired. Within this tubeis lo-

cated a draft-tube 23, thatis spaced from the |
| walls thereof to leawe an intermediate dead-
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passage-way, however,
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air space 24 said draft-tube being suspended | mn' products of combustion, thus securing

by means of an outstanding ammlm flange

29, that rests upon the upper end of the ﬂue-'

tube. The upper end 26 of this draft-tube
projects some distance above the dome to

form an auxiliary stack, which stack is con- |

siderably shorter than the main stack 20.
Within the npper end of the draft-tube is
Journaled an adjustable rotatable damper 27,
while a deflector 28, preferably in the form of
the cone, is &uspended beneath the lower end
of said tube sald deflector having a hanger-
stem 29, whleh is secured to a cross- ba,r 30,
fastened within the draft-tube. By this ar-
rangement it will be seen that a substantially

open-ended draft-tube communicates with the

upper end of the fire-box, and the passage-
way through said tube can be readily con-
trolled by means of the damper 27. The en-
tire tube Is removable from the flue 22 for
the purpose of renewal or repair. Instead of
a separate damper 27 and deflector 28 an ad-
justable deflector 28* may be employed, as
shown 1n Ifig. 4, said deflector being secured,
by means of a stem 29, to an aetuabmmlevel
30%, pivoted upon the upper end of the draft-
tube In this construction the deflector 28>
performs also the function of a damper to
regulate the passage-way through the tube.
Wlbhln the furnace 13 are mrann"ed a se-
ries of water-tubes 31, which tubes are se-
cured in the side wall% of the furnace, their
inner ends being closed by caps 32, which are
preferably loeated in substantial almement
with the walls of the flue-tube 22, so that an
open passage-way extends from the end of
said tube to the bottom of the furnace, the
being to a certain ex-
tent obstructed by the deflector-cone 28.
When the fire is first started in the furnace
13, the damper 27 is opened, so that a free

‘passage-way is provided through the draft-

flue 23, and as this affords direct communica-
tion Wlth the outside air the fire has a free
and sufficient draft. As the boiler becomes
heated, however, the products of combustion
will begin to pass through the tubes 21 and
the main stack 20 until said tubes and stack
are thoroughly heated. Then the main stack,

beingso much longer than the auxiliar ys-,tae]z:
will fm nish the necessary draft, so that the
outdraft through the auuhary stack will
cease and an mﬂux of air through the same
will begin. The damper 27 or 285", as the case
may be, is now closed by the fireman , provided
the combustion is thorough; but 1f 1t be im-
perfect, as is the case in all boilers of this
class, the damper is left open or partially
open and the draft-tube now performs an-
other distinet service of great advantage—
namely, that of supplying the necessary oxy-
gen and air to insure complete combustion.

Thls fresh supply of alris by the peculiar ar-
rangement not only controllable at the will
of the attendant, but is also delivered at the

the complete mixing of the two.

the intense heat resulfing from the regen-

- The water 2
tubes 31 are also plaeed and arranged so that

erated flame will act directly upon them, . .

while their presence in the path of and at the
place of meeting of the two currents serves.
the purpose of Scattel ing and thoroughly mix-

ing them and insuring th010110‘h combustion
before the products entel the tubes 21. It will

be observed that the incoming air through

the draft-tube will be spread by the deﬂec-
tor-cone 28 over the tubes.

It is well known that when perfect combus-
tion can be had without a great or rapid draft

through the fire- channels of a boiler great
The longer the

heated products of combustion are retained

economy of fael is attained.

in transit through the boiler the more heat
will be absorbed from a given quantity of
fuel by the heating-surfaces of the boiler.
As already described, the main stack 20 be-
ing much taller than the auxiliary stack
sald main stack when heated will furnish a
much stronger draft than said auxiliary
stack, and the consequent inflow of air

through the latter can be regulated by the

attendant, who thus, while securing perfect
combustion, is enabled to delay the heated
gases in theirtransit, and consequently partly
balance the draft of one stack against that of
the other without interfering with the nor-
mal passage of air through the grate.

Other advantages reside in the particular
construction of the auxiliary stack. In the
first place the outer tube forms a stay or
brace between the crown-sheet and the fire-
box, thereby not only greatly strengthening

the boiler, but eliminating the necessity of

stay - bolts.  The inner draft-tube protects

the outer tube from being burned out, and,
being furthermore spaced from said outer

tube, prevents the cold air coming into con-
tact with the same and cooling the steam
within the dome. When the inner tube is

burned out, 1t may be readily removed and re-

placed by a new one.

From the foregoing it is thought that the
construction, operation, and many advan-
tages of the herein-described invention will
be apparent to those skilled in the art with-
out further description, and it will be un-
derstood that various changes in the size,
shape, proportion, and minor details of con-
struction may be resorted to without depart-
ing from the spirit or sacrificing any of the
adva,ntaﬂ‘es of the invention.

IIa,thr thus described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is— |
1. In a steam- boiler, a far nace, a main

i stack having indirect communication with

the furnace, an auxiliary stack having a
freely-open passage-way therethrough in di-
rect communication with the furnace, said

top of the furnace against the upward-tend- | auxiliary stack being shorter than the main
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stack, and an adjustable damper for control-
ling the passage -way through one of the
stacks, § |

2. In a steam-boiler, the combination with

an outer shell, of a furnace located within
the shell, a main stack in indirect communi-

cation with the furnace, an auxiliary stack
having a freely-open passage-way also in di-
rect communication with the furnace and ex-
tending through theshell, said auxiliary stack
being shorter than the main stack, and an

adjustable damper located in the auxiliary
stack to vary the size of the passage-way |

therethrough. |

3. In a steam-boiler, the combination with
an outer shell, of a fire-box located within the
shell, a flue-tube connecting the fire-box and
outer shell, and a combined draft-tube and
stack located within the flue-tube and spaced
therefrom to leave an air-space between the
inner and outer tubes, the ends of the said
tube and stack being open. |

4. In a steam-boiler, the combination with -

an outer shell, of a fire-box loeated within the |

shell, a flue-tube connecting the fire-box and

outer shell, and a draft-tube removably sus-

pended within the flue-tube, said draft-tube
having open ends and terminating at the top
of the fire-box. |

5. In a steam-boiler, the combination with

an outer shell, of a fire-box located within the
shell, a flue-tube connecting the fire-box and
outer shell, an open-ended draft-tube remov-
ably mounted within the flue-tube and ter-
minating at the top of the fire-box, and a
damper carried by the draft-tube. '

6. In a steam-boiler, the combination with

an outer shell, of a fire-box located within the
shell, a flue-tube connecting the fire-box and
outer shell, and an air-deflector suspended in
the fire-box beneath the lower end of the tube

- and spaced from the walls thereof. |

45

7. In a steam-boiler, the combination with
an outershell, of a fire-boxlocated within the
shell, an open-ended flue-tube connecting the

fire-box and outer shell and terminating at

50

33
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the top of the fire-box, and a conical deflec-
tor suspended in the fire-box beneath the

lower open end of the tube and spaced from

the same.

. 8. In a steam-boiler, the-combination with
~an outer shell, of a fire-box located within the
- shell, a flue-tube connecting the fire-box and

outer shell, an open-ended draft-tube remov-
ably mounted within the flue-tube and ter-

minating at the top of the fire-box, and a de- -

flector suspended from the draft-tube and lo-
cated belowitslower end, said deflector being

spaced from the lower end of the draft-tube.

9. In a steam-boiler, the combination with
an outer shell, of a fire-box located within the

shell, a flue-tube connecting the fire-box and
outershell,and a draft-tube suspended within

the flue-tube and having an outstanding

flange resting upon the upper end of said

flue-tube and constituting a support for the
draft-tube. o |

an outer shell, of a fire-boxlocated within the

shell, a flue-tube connecting the fire-box and

| 10. Inasteam-boiler, the combination with -

70

outershell, a draft-tube suspended within the™

flue-tube and having an outstanding fiange
resting upon the upper end of the flue-tube
and constituting a support for the draft-tube,
and a revoluble damper mounted in the up-
per end of the draft-tube. | S

11. In asteam-boiler, the combination with

an outer shell, of a fire-box located within

the shell, a flue-tube connecting the fire-box
and outer shell, an open-ended draft-tube
suspended within the flue-tube and having an
outstanding supporting-flange resting upon
the upper end.of the flue-tube, said drait-
tube terminating at the top of the fire-box, a

5
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revoluble damper mounted in the upper end 385

of the draft-tube, and a conieal deflector sus-
pended from the draft-tube and located below
the lower end thereof, said deflector being
spaced from the walls of the dratt-tube.

12. In asteam-beiler, the combination with go -

an outer shell, of a fire-box located within the

outer shell, a stack having communication’

with the fire-box, radially-disposed tubes lo-
cated within the fire-box, a draft-tube extend-
ing through the outer shell and into the fire-

box, a damper located within the draft-tube,

N

95

and a conical deflector suspended below the
lower end of the draft-tube to distribute the

air over the radial tubes. | |
13. In a steam-boiler, a furnace, a main
stack having indirect communication with the

furnace, an auxiliary stack having a freely-

open passage-way therethroughin direct com-

100

munication with the furnace, said auxiliary

stack being shorter than the main stack, and.
means forcontrolling the passage-way through

one of the stacks.

105

.14. In a steam-boiler, the combination with

an outer shell, of a fire-box located within the

shell, a flue-tube connecting the fire-box and

outer shell, and a draft-tube removably sus-
pended within the flue-tube and spaced there-
from throughout the length thereof, to form
a dead-air space, said tubes terminating at

the top-of the fire-box, the draft-tube being

freely open to permit the escape of smoke.

15. In a steam-boiler, the'combination with

a boiler-shell, of a fire-box located at one end
of the shell and a smoke-box at the other end,
flues connecting the fire and smoke boxes, a.

main stack in communication with the smoke-
box, a combined draft and smoke tube in di-
rect communication with the top of the fire-

box and extending through the shell, and a

damper arranged in the draft-tube.

16. In asteam-boiler, the combination with

an outer shell, of a fire-box located within:

the outer shell, radially-disposed tubes lo-
cated within the fire-box and secured at their

outer ends in the walls of the box, said tubes
having their inner ends closed and spaced

from each other, and an open-ended drafit-

tube connecting the fire-box and outer shell,

| said tube having its inner end located above
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the radial tubes on a line with the space sepa- | In testimony that we claim the foregoing as 1o
rating their inner ends. our own we have hereto affixed our signatures
17. In a steam-boiler, the combination with | in the presence of two witnesses.
an outer shell, of a fire-box arranged in the
5 outer shell and having a grate, a draft-tube 52{37]13{];{1 %I%J)S%%Vgéﬁl

communicating with the top of the fire-box,
and draft deflectingand commingling devices Witnesses:

secured in the fire-box between the grate and | - F. W, RANSOM,
the lower end of the tube. o R. G. FORBES.
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