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~the internal censtructlon
also shown the rear end of the smoke cham-
Fig. 2 shows a central vertical 10110*11111-_

UNITED STATES PATENT

OHARLES LLOYD OF CHICAGO ILLINOIS

STEAM BOILER

SPECIFICATION formmg pa,rt of Letters Pa.tent No. 609,108, da.ted August 16 1898
Apphcatmn ﬂled Mereh 5 1898. Serlel No. 672 639. (No medel}

To all whom it ma&y CONCEPTL: SR
Be it known that I, CHARLES L1.OYD, a c,1t1-
zen of the United States residing at Chicago,

in the county of Cook and Stete of Ilhnme
‘have invented certain new and useful Im-—.

provements in Steam-Boilers, which are fully
set forth in the following speelﬁeetmn refer-

-ence being had to the aceompanym o drawm gs,

forming a part hereof, and in which—
I‘wure 1 shows a front elevation of my im-

pr oved boiler, the front being removed toshow

In this figure is

ber.
dinal seetlon of my said boiler, taken on the

-plane 2z« of Fig. 1, having 10110*1tudmal strips
~ of the shell 1emoved to expose the interior
- construction.

Fig. 3 shows the end of a stay-
bolt with a bolt ?i: to the lugs 7.

ber. Fig. 7 shows Fig. 6 in perspective.
Like refelenee 1ettels refer to like parts.
The object of my invention is to improve

the construction of steam-boilers and to make
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the same more economical in the consumption

of fuel, to increase their efficiency by provid- |
ing means for the circulation of the water, to

catise a more efficient, consumption of the
smoke, to render them less liable to cause
fires b} having the furnace within the boiler,
and to so arrange all parts as to make them

readily accessible for inspection and repairs, |
and other advantages, as will be 11e1 ema,fter

- more fully set forth.

To attain said desirable ende, I COIIStI uet

- my sald new and improved steam-boiler in

‘shell a**, separated su
!

substantially the following manner, namely:
T make an exterior shell o and an interior
ficiently for the water

~and pipe spaces, and connect the same with

45

round bottoms, so as to form a saddle-shaped
structure, about as shown. In the front of

sald structure are manholes b b’ b* to each
- side.

Sald manholes are indicated in broken

- lines to show the place they occupy in the

o

‘boiler-front. .

.. 'The said-lower manholes b are
for the purpose of reaching the bottoms of the
water-legs to remove the mud and sediment,

while the holes 1110'her up are for admlttmn* a |

Fig. 4 is a
plan view of & of Fig. 3. Elﬂ' 5 shows the
end of a stay-bolt in two views, top and side;
and Fig. 6 shows a 1onn'1tud1na1 section of a
clay t11e for the rear end of the smoke-cham-.

ing the pipes ee' e*e®. The stay-rods J are

_eonstrueted as shown in Kigs. 3, 4, and 5, so.

O pereon for the purpoee of 1epla,011w orrepairs
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as to be 1emova,b1e and give room for a man

‘to work. The said rods may be removed by

simply driving the bolts & from the head or
end plates A, prowded with lugs 2, between

‘which the rods 4 are held by passing the bolt
-k through the lugs and ends of the rods 7,

each plowded with holes to receive the bolt

k. Said head-plates:have a set of holes for
‘rivets to pass through and through the boiler

sides, to Whleh they are thereby secured.

Sald pipes e e’ € €3 project into the smoke-

space from the boiler sides, and from said

‘boiler sides said pipes are eurved upward, so

as to bring the opposite ends of the tubes into

an angle of about forty-five degrees to the

horlzontal and entered into the arched part
of the shell a*%, as shown. At the entrance

through the shell of said tubes thele 1S an-

other series of removable stay-bolts j, remov-
able from their heads, like those already de-

. sembed

Near the bettem of ea,eh side or leg of the
boilerarelongitudinal stay-rodsc, and above

| the rods ¢ are thé transverse rods ¢ ¢2 ¢ b (8
8 ¢ for each half of the boiler, and between
said rods are the series of lon ﬂ‘1tud1na1 tubes

dd d*d®d*d>dé d’, secm ed in eaeh head end,

for smoke- -passages, and ab the rear end ef

the boiler is an arch of fire-clay tile I, each

tile having a central spiral lonf‘rltudma,l-

hole I'.

"The eentra,l erched ﬁle and smoke spaee m'’
is continued beyond the rear end of the boiler

to a rear well n, whereof the tep has an arch
n' extending to the boﬂer and thereby form-
ing the bmoke -space ¢/, the smoke and fire
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| in an arch m? made of tile /, which extends

go

passing through the space m’ from the fur-

nace, thence threuwh the spiral tile- -openings
U, wher eby the tempelatme of said tiles is
ra,lsed to a point where the soot becomes ig-

tiles, and after the smoke has entered the
chamber ¢
d® d* dPdbd? d°, from whichit emerges into the
smoke-stack eham.berm fellowmﬂ' the course
indicated by the arrows. Said ehemher g’

extends down to the bottom of the boiler
s1des and is mdwabed by the broken line near

it passes through the flues d d' d*
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nited and consumed in passing through sald -
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the shell %, which indicates the outer line
of the tiles /.
tions to the boiler are shown at f /7 f. By
means of the pipes e ¢’ e®¢®*and their inclined
position the heat passing through the space
m' is absorbed by said pipes and a rapid up-
ward current of the water established, which
thereby creates a downward current at the
shell a* to the bottom, from whence along the
inner shell there will be an upward current,
which will then pass through the said pipeseé’
e? 3, whereit will be greatly heated and there-
by accelerated and converted into steam.
The three connecting orcross tubes ¢ connect
the two water-legsand afford means for equal-
izing the circulation at the bottom and pre-

| Vent any undue accumulatlon of heat at any

one point.
The arrows within the boiler shown in Fig.

1 indicate the direction of the water-currents

in the boiler.

What I claim 1s—
1. A Dboiler with saddle-limbs extending
from head to head thereof inclosing a fire-

chamberof like length with water-tubes from
a lower level of each saddle-limb to 1ts oppo-

A steam-dome and its connec-

| site saddle-li mbnear its upper level and cross-

tubes from the lowest edges of the saddle-
limbs, substantially as spemf ed.
2. T hesaddle-shaped and connected double

shells a* o with longitudinal and arched

smoke-flue between the water-legs, extended
to the rear wall n by means of tiles havmn*
longitudinal spiral flues, a smoke-space g’ con-
nected with said arched smoke-flue through
said tile-flues and longitudinal smoke- ﬂues
through the matel-spaee of the boiler con-
nected with said chamber ¢/, substa,ntlally as
specified.

3. A boiler with saddle -limbs extending
from head end to head end thereof, inclosing a

fire-chamber of like length, with water-tubes
from a lower level of each saddle-limb to its

opposite saddle-limb near its upper level, re-
movable stay-rods at upper end of said tubes
and manholesat upper ends of said tubes and
in line therewith and said stay-rods, substan-
tially as specified. |
CHARLES LLOYD.
Witnesses:

WM. ZIMMERMAN,

P. Ii. HOLLAND.
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