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- To all whom it may concern: | |

Be it known that I, BEN JAMES HOBSON,
~ of Hutehinson, Reno county, Stateof Kansas,
have invented certain new and useful ILm-

provements in Steam-Boilers, of which the fol-

lowingis a specification: - |
My invention has for its objects the form
and direction of the tubes of the boiler that
" will best secure free circulation, and such dis-
charge therefrom as shall facilitate a separa-
tion of the steam ; the distribution of the tnbes
in such a.manner as to offer least obstruction
of the gases; the most favorable inclination
~ or curvature of the tubes for the rapid ab-
sorption of heat; such arrangement of differ-

ent diameters of tubes as shall caase uniform -

generation of steam; the dispensing with grate-

bars where desirable, and the perfect com-

~ bustion of the gases in the fire-chamber Dy
~ the utilization of heat generally wasted.

- My invention consists, first, in such forma-
tion. of the tubes and peculiar connection with
the botler that, while they are curved, they

~enter the tube-sheets at right angles to the

sheets at.both ends, to provide for a tight

joint and free expansion or contraction, and

~yet extend into the fire-chamber In such a

manner as to insure automatic circulation of
water and favorable inclination to the current
of heafed gases, the main length of the tubes
Dbeing vertically disposed, so as to make the
hereinafter more fully described grouping of
the tubes practicable, and provide for a. more

- favorable disposition thereof as concerns the

- number it will be possible to so group ;- sec-
ond, in such an arrangement of the tubes in

groups as to conformn to the natural configu-
ration of flame in a tubé, the tubes being made
of different sizes-and lengths; in such a

manner that the largest and longest are ex-

posed to the hottest part of the flame, and |
the smallest and shortest located where the-

heat is less intense, for the purpose of pre-
serving a uniform velocity of circulation and
a uniform discharge of steam from the tubes

in proportion to size ; fourth, in the combina<

tion and arrangement of the steam-boiler, a
draft-blower or forced-air pipes, and an air-
heater for this draft, for utilizing the waste

row, the openings terminafing

t chamber, and preventing the formation of
‘smoke, the air being introduced into the com-

bustion-chamber at a point or points above
the grate and bed of fuel. -

Figure 1 is a vertical section of a steam-
boiler and apparatus containing the greater
part of my invention. Fig.2is aview In sec-

tion, showing the device by which I succeed

in dispensing with grate-bars. Fig. d Is a
cross-section of the boiler immediately above
the annular air-chamber, and Fig.41s a modi-
fication in the construction of the heater. -

A and B represent, respectively, the inner
and outer shells of the boiler. The tubes C
are attached at their lower ends to. the shell
A, and at their upper ends to the conical
crown-sheet D. - The crown-sheet E, owing to
the necessary contracted character of the
drawing, is much nearer the sheet D than 1s

desirable in practice. In practice, more steam

room: than is shown in the drawing is requi-

site. |

" The tubes O are bent at both ends, for the

‘purpose of enabling them to enter the sheets
at right angles thereto, the presence ot the .

conical sheet D necessitating the. bending of
the upper ends. - o - _
By the provision and arrangement of the
conical sheet and :bent tubes, therefore, the
right-angle joint is not only effected, but the
tubes are in such a form as that ‘expansion
and. contraction will not strain the joint of

either end.

" The curvature of the upper ends, furthe]:-

| more, so inclines the discharge of water there-

from (in the generation and the _1ibemtion,0f,
steam) with relation to the natural direction
of the escaping steam that a separation of the

steam from the water in these discharges 1S

effected at a point near the crown-sheet D,
and the water is prevented from projecting
into the steam-space. |

The tubes are so grouped, as shown in Fig.
1, that the inner row C, at the bottom, give
wide openings between them for the flame to

“enter, which openings are reduced 1n width

by the spaces between the pipes of the next
in a point, as
it were, against the last row, so that these

heat, inducing perfect combustion in the fire- | openings are star-like in cross-section, to cons



s R 181,446

form to the natural oonﬁguratlon of flame,
and being curved upward and inward, so.as

to contract in lateral exteut also in oonform-.

ity to the natural form assumed by flame in a
tube or chamber. Itis a well-known fact that

flame in all cagses naturally assumes a taper-.
| furnace I by pipe J, and,after.passing through

ing polnted form, star-like in cross-section:
the:heater, escape. at pipe K, the heat so con-

near the apex, as seen in the flame of a burn-:

ing candle, and that it will not follow the
shape of a oylmduoel tube for but a short dis-

tance ; and I have therefore deSIgned that the

spaces between the tubes in my boiler shall

conform to this natural formation of the ﬂa,me |

rather than be at variance therewith,.and: b}r

this natural concentration combustion i 18.sup-

ported and completed.

The tubes C €/ CY G/ are of dlﬁ'erent elzes:

" and of different lengths; and in order that.the

- water may pass through the outer tubes as

- rapidly, and liberate as. mach steam in propor- |-
| may be reversed, the air bemg then made to

pass interiorly, .:md the gases exterlorly As
in this furnace the produots of combustion
are under, pressure,. the door of the furnace
~|-should not.be opened unneoeseamly, and, when =
open, the. escaping gases may be made to as-
cend a flame or vertical flue over the door,
which may be ettaohed to the front ot the |
boiler. | | | o

- tion to area, as the inner ones, I arrange them
 so that the inner ones are the longest.and

largest, and from that to the outer ones. the

length is decreased and the diameter eorre- .,f
- spondingly decreased. _

In some cases I design to dlspense mth the-_:
~ grate-bars usually employed, and substitute
- therefor a solid bottom, E, and feed the fire .
with the necessary gases to sapport the com-
- bustion by the Jets I¥, which are neoeesanly.

~These jets may
L.D in combination mth the vertical tubes C,

' J_curved at both ends to meet both the shell A |
and crown-sheet D at rlght angles, substan-

 inclined toward the bottom.
~ be steam surrounded by aunular jets of air;

~ or jets of air alone may be used. I prefer, |
- however, that these jets, whether used with a |
sohd fire- bed, I, or w1th orate-bars, as shown |

1in TFig. 1, shell be steam surrounded or united
- with Jete T of air, so highly heated as that it
.. shall superheat the steam, and that these jets

- shall coneentrate in a common focus, where the |

heat, in consequence; will ‘be so intense that

- the gases arising from the coal will be fully«

consumed and the formation of smoke pre-

~ vented, the component parts of the steam and
air bemg n the process separated and . utll

- 1zed.

- It will be seen b reference to. the dmwmgs
that my furnace depends for its supply of air

~entirely upon that communicated through pipe

- G, which supplies a forced current of air from

a blower, or other apparatus adepted to estab-.

-+ lish and support a current of air. This cur-
- rent of air passes through a heater, H, of.

- such construction that the air will pass 111 an

- opposite direction to the products of combus-
~ tion, which operate it substantially as: shown

" 1n the heater for which Letters Patent were '

1 hottest.

granted to myself and Wllllam H. Rlehard

son, - October 3, 1871, relssued May 28, 1872,

so that its tempereture 18 graduelly mereesed
and it leaves the heater at a point where it 15_'

operate this heater are conveyed from ‘the -

Veyed (which is generally waeted) being util-
ized in the heating of the air, which is forced

‘in by jets F.to.support and complete combus-

tion and prevent smoke. In order to main-

tain below the grate at least as high a press-
ure as:is.possible above the fire, a duet, L, 18
provided, which conducts air under preeeure __
| from the olrculer duct M, which feeds jets .

In Fig. 41t 18- seen, as o modlﬁoetlon, that -
in place of arranging for the air to pass.around

the tubes of the heater, and the produets of
;oombustwn through the 1nter10r thereof, this

I claim— | |
1. The shells A B and oomoal orown eheet- .

tlelly as and for the purpose specified. .

2. The circulating -tubes C C/ C” G, _111- '
or easing in bore toward the center of the com-
bustion-chamber, ourved at their lower ends,
as ehown, and disposed in annularly-arranged
groups, -inclosing a gradually - contracting
stellated space for ﬂeme, substautlally as and

for. the purpose specified.

3. The combma,tlon of pipe @, supplymg |
foroecl air, from a blower or other apparatus,
to the. oombusmon chamber of the boiler above |
the grate or bed of fuel, air-heater H, fuel-

furnace I, and pipe J, conveying the produote -
of oombustlon through the heater H, the parts
-. bemg combined and operating eubetentmlly'

in the manner and for the purpose specified.
In testimany: of which. 1nventlon 1 hereunto

set my hand.
. BEN JAMES HOBSON
Wltnesses |
R. M. HUNTER

J L WARTMANN._ - '

The products of combustion which . " '
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