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(No_mudel,)

To all whmn it may concern:

Be it known that we, LEWIS MAYHEW and
SANFORD MAYH

the county of Whatcom and State of Wash-
ington, have invented a new and Improved

EW, 1681611110‘ at Whateom in

Alr-Tlfrht Hot-Water Boiler, of whlch the fol-
lowing is a specification.

Our invention, which seeks to plOVlde an |
economical, easﬂy-constlucted and effective
“means for heatmcr and e1rcu1atmn' hot water
for heating 1 nlants more par blcula,rly 18 1n the
- nature of an 1mpr0ved single-flue boiler, es-
pecially adapted for utlllzmg wood for the
fuel; and generically it comprehends a new

and novel codperative arrangement of parts

- wnich serve to maintain a fuel combustion
fora considerable length of time (tlom twenty

to twenty -four hours) with one firing.

20

In its more complete con%metlon our in-
vention includes a grateless fire- box, a shell

~boiler suspended mthm the fire or combus-

25

~ the hot air is pwduced upon the heat-receiv-.
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tion box in such manner that the heat will

circulate around the ends, sides, top, and bot-
tom thereof and having a drafb connection co- |
operatively joined Wlth a single flue that |
passes longitudinally and a,mally through the |

boiler or shell, whereby a maximum effeet of

ing surface of the boiler with a minimum ex-
pense of fuel and waste of said air into the

‘offtake, and it also includes a special manner

of suspending the boiler or shell within the

fire-chamber, whereby the creosote and other

like materlal that deposits within the single
flue will gravitate back into the fire-box, .:md

thereby &utomatleally keep the flue clean and
free from choking up with soot creosote, and

other similar deposits.. : -
In its still more submdma,te featmes our

invention consists in- certain details of con-
struction and peculiar combination of parts,

all of which will hereinafter be fully ex-

plained, and specifically pointed out in the

‘Lppanded clalms, reference being had to the
accomp&nylnﬂ' drawings, in WhlGh—-—-
Figure 1 is a vertical longitudinal secmon
of our improved boiler. Flﬂ' 2 is a front ele-
vation- thereof. Fig. 3 is a transverse sec-

tion of the same on the line 3 3 of Fig. 1.1
Fig. 4 is a 'detail view of the back or a,dJust—'

able draft members hereinafter referred to.
In the practical construction our air-tight

hot - watex boﬂer comprlbes a ﬁle (,hamber

preferably formed W1thm a brick casing, con-
sisting of the ends o' «', the sides b b,
-arch top ¢, and a bridge- wall d, located near
the rear end of the ﬁle ehamber as clearly
shown in Fig. 1, by reference to wlueh it will

1l

also be seen the front wall o’ extends in a

plane below the bottom « of the fire box or:
chamber, and the said bottom near the front
end declines toward the ash-door D to faeili-
tate the ready removal of the wood-ash that
accumulates on the fire-box floor.

T'he front
end or wall o' is also provided with a feed-
opening B, having a door of the usunal con-

_-structlon and thmuwh this feed-opening the
fuel is dumped onto the fire-box bottom, and

as our improved hot-water boiler is ﬁred by

| wood fuel no grates are required, as the fuel
18 dumped on the bottom or floor of the fire-
box between the feed-opening and the bridge-

wall, and by reason of the ash-door bemﬂ* In

a. plcme below the bottom of the fire chambm

or box and as the bottom xis inclined toward

the ash-pit door, as before stated, the wood-

55
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ash can be qmckly and convemently remm*ed |

as desired.
A designates a cylmdmcal shell of some-

.-Wh&t less length than that of the fire-box,

whereby a cuculatmg -Space 18 provided at
each end of the shell. The boiler orshell A is
suspended from the arch or crown of the fire-

‘box upon h.:mn'els 9 9, pendently hung from
the cross-bars 66, anchored in the brickwork |
of the arch, and the said boller or shell is sup-

8o

ported Wlbh its top below the arch, whereby

‘to permit the products of combustion to pass
“over the top as well as the sides and ends
‘thereof, and the said boiler is also supported
‘with its rear end in a plane slightly below
that of the front end, for a purpose presenbly --

explained.

The boiler or shell ‘A has a single tune C,

In practice of about one-third the diameter

of the shell, and the rear end of the tube C

opens into the rear portion of the fire-box, as
1ndicated by ¢, while the front end of the said

tube extends beyond the front end of the
shell and through the front walls ¢' of the
brick casing, and the said end terminates in
‘an extension ¢’ of reduced diameter, provided

with a series of air-inlets c?, that are nor-
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mally closed by the tubular back check-valve




 take-flue I, that passes up through the arch
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H, provided with a handhold 7 and slidably 1 tube within the boiler is to prevent the pos-

mounted in the extension ¢’, as best shown
in Fig. 4. | : | -
~T'hat portion of the tube C between the
front casing-wall ¢’ and the front end of the
boiller or shell connects with the stack or off-

top of the brick casing, and E denotes a fire-

box draft-flue that discharges into the fire-

box at a point between the ash-pit and feed-

door, and the said flue I extends up’in front of |

the casing-wall o’ and is provided with a da-
per ¢’ for controlling the force of the draft.

‘G designates the hot- water offtake-pipe, |

which connects with the piping system in the
plant to be heated, and G’ the return-pipe,

which discharges into the beiler-shell at a | -
point just above the bridge-wall or hottest

part of the fire-box, and J indicates a valve
feed-pipe for charging the boiler or shell.
¥rom the foregoing, taken in coanection

with the accompanying drawings, the advan-
tages and operation of our invention, it is
-~ believed, will be readily apparent to those
skilled in the art to which it appertains.

T'he boiler is especially adapted for use in

localities where wood is the prinecipal fuel
employed. The forced draft into the fire-box
can be regulated to suit, and by proper ma-
nipulation of the same and the back or check
valve devices a single feed of fuel onto the
floor of the fire-box can be kept alive for a

of our boiler,) and as the single boiler-tube
communicates with the rear end of the com-
bustion-chamber the products of combustion
are carried entirely around the boiler and to-
ward the back end thereof and concentrated
at the bridge-wall portion, from whence it

~ passes into the flne and toward the offtake or

- 50

stack pipe.

By reason of the manner in which the slid-
able valve H joins with the extension of the
tube C the same can be readily drawn out to
uncover the apertures ¢® in the extension ¢,

~and thereby permit an inflow of air into the ;
ond ¢’ of the tube and directly into the stack-
- pipe, and thereby prevent soot or creosote

from forming in the chimney and also act to
check the fire-box draft to make the fire last
longer under the boiler.

In the practical use of our improved boiler
on account ot the peculiar manner in which
the draft is fed to the fire-chamber the cir-
culation of the products of combustion around
the boiler, the check-draft devices, and the
offtake the combustion is so complete that
under a full draft into the fire-chamber that
end of the boiler into which the return-pipe
discharges has the greatest heat, and by rea-
son thereof the return-water is practically
heated to the maximum degree in the return-
pipe before it reénters the boiler.

The purpose of making the single tube of

]

considerablelength of time,(twenty totwenty-
four hours being usual in the practical use

sibility of creosote and other deposits from
choking up the flues in a manner which fre-
quently occurs in tubular boilers, and there-

by prevent danger of the tubes becoming
choked to such an extent as to require bor-

76

ing out, as is frequently necessary in the or-

dinary construction of tubular boilers, and

by reason of tipping the boiler rearwardly in
the manner shown and described any creo-
sote which deposits within the tube will run

and be consumed.
Having thus described our invention, what

75

out at the back end thereof into the fire-box -

8o

we claim, and desire to secure by Letters Pat-

ent, 18— |
1. An improved boiler of the character de-

scribed, comprising a easing, a grateless fire-
chamber therein, door-equipped feed and ash
opeunings to the said chamber, a draft-flue po-

sitioned to dischargeinto the front end of the
fire-chamber, a boiler-shell suspended within

the fire-chamber and out of contact with the

walls thereof, whereby to permit fire circu-
lation entirely around the said shell, a single

flue extending lengthwise of the shell, and

communicating with the rear end of the com-
bustion-chamber, the said flue extending be-

youd the front end of the shell, a stack or off-

take pipe communicating therewith, a feed

90

for the boiler, and hot-water distributingand

return pipes connected to the rear end of the
sald boiler, for the purposes described.
2. In a boiler of the character described,

the combination with the casing, having a

agrateless fire-chamber, a bridge-wall in the
rear end of the said chamber, the frontend of

ICO

the casing having door-equipped feed and ash-

pit openings, the latter being in a plane be-

i low the floor of the fire-chamber, a draft-pipe

discharging into the front end of the fire-
chamber in alinement with the floor, a boiler-

105

shell suspended within the combustion-cham-

ber, and with its ends and sides out of con-

tact with the walls of the casing, whereby to

provide for the circulation of heat entirely

around the said boileror jacket, a single flue
axially mounted in the said jacket communi-

| cating with the rear end of the combustion-

chamber, the front end of said flue being ex-

11O

1.15

tended beyond the front end of the boiler- .

shell, and projected through the front wall of
the casing, and terminating with a reduced
tubular extension, the latter having aper-
tures, a tubular valve slidably mounted in
the said extension for controlling the air
through the apertures in the said extension,

a stack -flue communicating with the out-

wardly-extended portion of the boiler-flue,
and the hot-water offtake and return pipes
connected with the rear end of the boiler-
shell, substantially as shown and for the pur-
poses described. |

5. T'he herein-described air-tight hot-water
boiler, comprising a casing having a grateless

considerable diameter and using only one { fire-chamber, having a bridge-wall near its

I20
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- rear end, its bottom belng 1nchned at the

731,380

~ front end the front wall of said casing hav-

10

ing door- equlpped feed and ash-pit openings,
the latter being in a plane with the ineclined
portion of- the combustion-chamber floor, a
valve draft-flue extended through the front
~wall of the casingin a plane with the floor of

the fire- chamber a boller-shell suspended be-
low the crown of the fire-chamber, said shell
being of a length less than that of the fire-

ehamber a smgle flue extending axially and
| lonmtudmally through the bmler shell, with

- 1ts front end pro,]eeted through the front wall

tE'»

of the casing, and its rear open end in com- _
mumeatlon mth the rear end of the fire-

| ing a reduced extension

3

chamber, the front end of the said flue hav-

provided with air-
inlets, a valve slidable in the said extension

for controlling the said inlets, a staek flue

connected with the boiler-flue at a point in

front of the boiler-shell, a hot-water offtake
and a return pipe eonnected with the rear

20

end of the boiler, all being arranged substan-

tlally as shown and for the purposes desc rlbed

LEWIS MAYHEW.

SANFORD MAYHEW.

Witnesses:
GEO. BUTLER,
J. K. GAMBRIL.
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