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UNITED STATES

DOCTOR FRANKLIN MORGAN, OF CHICAGO, ILLINOIS.

BOILER.

SPECIFICATION forming 'Ijart of Letters Patent No. 663 818, dated December 11, 1900.
' Apphﬂﬂ.‘blon filed January 28,1899, serial No. 703,167, (No model.)

To all whom it m@yconcw%:_

Beit known thatl, DoCcTOR FRANKLIN MOR-
GAN, a citizen of the United States, residing

at Chlcago, in the county of Cook a,nd State

of Illinois, have invented certain new and

useful Improvements in Boilers, of which the

following, when taken in connection with the

~drawings accompanying and forming a part

hereof, is a full and complete descu ption,
sufficient to enable those skilled in the art to

- which it pertains to understdnd make, and

20

use the same.

This invention relaLes to boilers for heat-
ing water or generating steam by the com-
bustlon of anbhlamte or soft coal, as pre-
ferred—that is, the invention is alelcable

to both kinds of boilers.

This invention is also an improvement on
the boiler for hot water orsteam set out and
described in Letters Patent of the United
States granted to me on the 22d day of Sep-
tembel 1896, No. 568,167. Itis not, howevel

“confined in its applleablon to such boiler, as
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18 hereinafter more specifically shown.,

One object of this invention is to obtain a
boiler wherein a large body of water is con-
tained for conversion intosteam and by which

steam can be generated in a short time with- |

out raising the temperature of all or of a
greater part of the water in the boiler to the
boiling-point.

A further object of the invention is to ob-
tain a boiler by means of which steam may
be occasionally generated, as well as rapidly,

and in which good combustion of the fuel
used will be obtamed

A further object of the invention is 5 0 0b-
tain a boiler having an auxiliary water-leg
through which the uleulatlon shall be at all
times in a determined direction—that is,
from thelower end thereof up toward the up-
per end and through the crown- sheet into the

part H of the bmlet

A further and important object of the in-
vention is to obtain a boiler in which the com-
bustion of the coal shall be such as to obviate
the necessity of sifting the ashes to Iee].-;um
unburned coal.

In the drawings referred to, and wherein a

50 reference-létter dpphed to de'?,lﬂ‘nate a given

part 1s used to indicate such- palt throucrho ut

1 18 seetioned.’

the several f;gures wherever the same ap-
pears, Figure 1 is a vertical sectional view of
a boiler arranged to burn soft or bituminous
coal as fuel and having my invention em-

bodied therein. Tie. 2 is a vertical sectional

view of the boiler illustrated in Fig. 1 on a
line at right angles to the line on whmh Fig.

tional view on line 3 3 of Fig. 2. Fig. 4 is a

vertical sectional view of a boiler arranged

to burn hard or anthracite coal and having

of the boiler,

my invention embodied therein.

i Fig. 3 1s a horizontal seec-

6o

A is a shell, preferably of brickwork, sur-

roundmﬁ' the boﬂer
B is the outlet for the produects of combus-
tion from the fire-pot C. The course of such

products from the fire-pot. C to outlet B is

hereinafter fully set out.
- D is a horizontal baffie- pla,te, plefelably

imnade of brick when the boiler issetin brick,
It is evident metal may be |

as illustrated.
substituted for brick in the shell or casing A
surrounding the boiler. S

E is the ash pit of the bm]er -

I is the outer shell of the water-receptacle
and G 1s the water-leg of the
boiler.,
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H is the water-space in the boiler above the :

crown-sheet.

I is the crown-sheet of the bmlel (over the

___ﬁre-’pot C,) and J is the top of the boiler.

K 1s the steam-ontlet of the boiler, and L L
are return-pipes thereto.
M is an inner shell used by me when soft

or bituminous coal 1s to be used as fuel in fire-

pot C, and m m are holes in shell M.

- N 18 the air-supply to the air-space sur-
rounding inner shell M.
m m, and air-supply N are fully set outin the
patent hereinbefore named and form no part
of the invention hereinafter described and
claimed. Innersheli Mand air-supply N are
not used by me in this boiler when hard or
anthracite coal is used as fuel, ring O, Fig. 4
being substituted for the inner shell M.

P Pare horizontal grate-bars supported by

grate-ring p, and P’ indicates vertical bars

forming a portion of the walls of the fire-pot or
forming a basket inclosed by the lower end of
the auxiliary water-leg, hereinafter described,

and between which bars and the lower end of

Innershell M, holes
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- the fire-pot air is supplied from the ash- pit E ! from thence pass into the passage-way X and

‘to the fuel in the fire-pot.

The lower end of
some of the bars P’ rest on grate-ring p.
p' is a ring at the upper end of bars P' P'.

Ring p’ is prefembly mteﬂ'ml with the bars
- P’, and ring O and ring p’ may be made inte-

ﬂ‘rel and I pleier so to do when the boiler is

. cel:lstru_cted for burning anthracite coal.
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Q is a plate supported-by brickwork A.

g g are lugs or extensions on plate Q, serv-
Ing to support grate-ring p, on which the ver-
tical bars P’ P', or some of them, rest.

‘R 18 a su pplementa,l or eumharv water-leg
supported by plate Q and immediately sur-
rounding fire-pot C. In the construction

-1lluetrated in Figs. 1, 2, and 3 the inner wall
‘M is concentric mbh the inner wall 7 of this

supplemental boiler. The inner wall r of the
auxiliary water-leg R forms the wall of the

fuel - pot- 111 the constl 110131011 1llustrated in.
Kig. 4.

S S 9, Flﬂ'e 1 and 3, are tubular connec-
tions fm ming, respecti Vely, passage-ways be-

- tween water-leg G and auxiliary water-leg R.

The boiler, including part I and the water-

-~ leg & thereof, is held and supported by the

tubular connections S S S, the return- p1pes .

L L, and the baffle-plate or wall D, the prin-

| elpal support of such boiler bemn' the tubu-
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lar connections SS Sand the letmn -pipes L L.

-~ T"T are tubular connections extending
~from the upper part of the auxiliary water-
leg R to and through the crown-sheet I of the

 boiler.

The tubular connections T T may
also be relied upon to partially support the
Tubular connections SS S form com-
municating passage-ways through which wa-

_ter may pass from water-leg G of the boiler

.4:‘:}

into the auxiliary water-leg R, and T T form
communicating passage-ways through which

the contents of the auxiliary water- Ien' R ex-

- tend through crown-sheet I into space H of

" the boiler.
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When the boileris in use, a con-
stant circulation is maintained, as Iasb above
deecrlbed from water-leg G thlouﬂh a0xXil-

- lary. water- leg R and ba,ek to the boiler above

the crown-qheeb I, the direction of the cur-
rent being from Wa,ter leg G through tubular
eonnectlons S S and back to the boﬂer through
the tubular connections T T. |

U is an annular space forming a passage-
way for the products of combustion from the
fire-pot C to pass down between the outer
wall of the auxiliary water-leg R and the in-
ner wall of the water-leg G. Vle a passage-
way underneath the water-leg G for such

“products of combustion to pass, and W is an
~annular passage-way between the outer wall
. of the boiler and the brickwork A, up which

60

passage-way the producis of (,ombustlon pass
from passage-way V to the baffle-plate or

~brick D. By the baffle-plate or brickwork D

the products of combustion are deflected to
the forward edge thereof, (lettered d d and
indicated by dotted linesin Figs. 1 and 3,) as

._mventlon is as follows:
in the fire-pot, such fire extending above the

to the outlet B. ~
A’ is the fuel-door of the fire- -pot C..

- B’ is a door exposing to view the vertical
bars P’ P’, or a portion thereof,and C’ is the
dmft,-dampel of the ash-pit K.

The operation of the boiler embodymn' this
A deep fire is made

vertical bars P' P’. Air in suppmh of com-

“bustion is supplied through the ash-pit K,

grate-bars P P, and vertical bars P’ P/, and
in the coustruction used for soft coal through
the openings m m 1in inner shell M. The
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produacts of combustion leaving the fire-pot

‘pass down in passage-way U through the

space or passage-way V underneath water-
leg G, up the passage-way W to the baffle-
plateor brickwork D,around such baff]
(orforward thereof) into the space or passage-

‘way X, and from the boiler through outlet B.

In the construection llluetlated in Kigs. 1.

2, and 3 air is supplied to the products of

combustion which are about to leave the fire-

pot through apertures m m; but such supply

of addltlonal air forms no material part of
the invention herein 1llustmbed deseubed
and claimed.
It will be observed that the water in the
auxiliary water-leg Ris adjacentto the great-
est heat, and hence steam is generated there-

from (its contents being practically isolated

from the main boiler) before the contents of
the water-leg G are substantially raised in
temperature, and that the temperature of the
contents of such auxiliary water-leg R is at

remainder of the boiler. Further, it will be
seen that the fresh air being supplied to the

fire-pot through the upright bars P’ tends to
| keep the temperature of the lower part of the

water-leg R cooler than that of the upper
part thereof—that is, the part with which
(in the construction illustrated in Fig. 4) the
fire 18 In direct contact. The contents of
boiler which are over the crown-sheet I are
of higher temperature than the contents of

' the water-leg 3, and the circulation is at all

times assured from the water-leg G through

the passage-ways in the tubular connections .
S8 S to the auxiliary water-leg R, upward

throngh such an xiliary weter-leg,end through

the passage-ways in tubular connections T T

toabovethe crown-sheet I of the boiler, steam
leaving the boiler through the outlet 01 dis-

Ghdl‘ﬂ‘e pipe K.

Tn the burning of anthracite coal where the

Inner surface of the water-leg is the outer
wall of the fire-pot, as 1s 1llustrated in Fig. 4
of the drawings, the rapid conduction of heat
from the fire-pot to the water in the water-

legat times materiallyinterferes with the com-

bustion in the coal adjacent thereto to the
extent of extingunishing the burning of some
thereof. Thisunburned coal following down

18 indicated by the arrow lettered W/, a,n_d | the wall of the fire-pot in the ordinary con-

le-plate.
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‘all times greater than the temperature of the

ros

I1IC

I15

120

125

130




o

'O

- the above-named difficulties are obviated— |
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struction to the horizontal grate-bars finally
reaches the ash-pit unconsumed and makes it
necessary to sift the ashes to reclaim it.

In making the auxiliary water-leg substan-
tially isolated from water-leg G and part H of
the boiler it is necessary to insure upward
circulation in such auxiliary water-leg, and
owing to the high heat to which the contents
thereof are raised and their consequent ex-
pansion | have found it necessary to provide
means whereby there shall be no backward
currentfromsuch auxiliary water-leg through
connections S 5 S. By having the auxiliary
water-leg extend down to near the plate Q and
making the outside diameter of the basket ob-
tained and formed by the vertical bars P’ P’
less than the inner diameter of the auxiliary
water-leg 1 present a construction in which

that is, unburned coal dropping into the bas-

ket from near the inner wall of the auxiliary

water-legisignited and consumed and the cur-

rent of fresh air entering such basket through

bJ
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such vertical bars from the spacesurrounding
them (between the basket and the auxiliary
water-leg) constantly maintains the con-

tents of the lowerend of the auxiliary water-

leg at a lower temperature than they would
otherwise be maintained, insuring an apward
movement of such contents. The cross-sec-
tional area of the openings in the vertieal
bars P’ P', combined with the cross-sectional
area, between the horizontal grate - bars, is
sufficient to admit a Volume of air pr oduemn*
good combustion in. the fire-pot, and I prefel
to make the cross-sectional area thereof ap-

proximately the same as the cross-sectional

area of the fire-pot.

The circular construction of the walls of
the fire-pot and water-leg is given thereto,
1t will be understood, for convenience and
economy of construction. Further, toinsure
the delivery to the aunxiliary water-leg of wa-
ter at as low a temperature as can be ob-

tained (to increase the certainty of upward

circulation in the auxiliary water-leg) the sev-
eraltubular connections S S S are made, pref-
erably, to the outer wall of the water-leg G
and are carried therefrom to the lowest prac-
ticable point in the auxiliary water-leg.

The vertical bars P’ P’ may be made inte-
gral with—that is, connected together by—
the ring p, or they may be connected to'ﬂ'ether
at any point between the rings p and p/, in
which case such bars are tmned outward at
the upperends thereof to comein contact with
the inner wall of the auxiliary water-leg.

It is evident that the advantages obtained.

by me 1n the use of the basket so constructed
as not to be in contact with the inner wall of
the auxiliary water-leg and with an air-space
between it and the auxiliary water-leg, so far
as the same relate to the burning in such bas-
ket of coal the combustion whereof has been
extinguished by contact with the inner wall

T i

tained if the boileris constructed without an
auxiliary water-leg and such basket is en-
larged to comeintocontactand thesame rela-
tive position with water-leg G as it is shown
in the drawings and herein described rela-
tive to the auxiliary water-leg R, as the com-
bustion of such unburned coal is Iargely due
to the fact that the vertical bars are setin to
obtain an air-space between them and a wall
with a water-backing.

Having thus described my invention and

its manner of operation, what I claim as new,
and desire to secure by Letters Patent of the
United States, is— |

1. The combination of a boiler provided
with a depending water-leg, an auxiliary wa-
ter-leg of less diameter than the depending
water-leg and surrounded thereby, means for
connecting the lower ends of the water-legs,
whereby a combustion-chamber is obtained
between the water-legs, a horizontal grate,
upright bars forming a basket-grate the di-
ameter whereof is less than the diameter of
the auxiliary water-leg, such auxiliary wa-
ter-leg and basket-grate forming the fire-pot
of the boiler, and such auxiliary water-leg
extending to substantially near the plane in
which the horizontal grate is mounted,where-
by an air chamber or space is obtained be-
tween the auxiliary water-leg and the bas-
ket-grate and fresh air supplied to the fire-
pot between the upright bars of the basket-
grate passes through such chamber or space,
Substanma,lly as debm 1bed.

2. The combination of a boiler provided

with a depending water-leg an auxiliary wa-

ter-leg of less diameter than the depending

. water- leﬂ and surrounded thereby, means for

conneetmﬂ' the lower ends of the water-legs,
wherebya combustion-chamber is obtmned
between the water-legs, a horizontal grate,
upright bars forming a basket-grate the di-
ameter whereof 1is less than the diameter of
the water-leg, a lining of less diameter than
the auxiliary water-leg supported on the bas-
ket - grate,
talned between the lining and the water-leg,
and such lining provided with openings sub-
stantially near the upper end thereof, such
auxiliary water-leg, the lining thereto and
basket-grate forming the fire-pot of the boiler,
and such water-legextending to substantially

near the plane in which the horizontal grate

18 mounted, wherebyan air space or chamber
is obtained between the auxiliary water-leg,
the lining thereto and the basket-grate, and
fresh air supplied to the fire-pot between the
upright bars of the basket-grate and from the
openings in the lining, respectively, passes
through such chamber or space, substantially
as desu 1bed.

5. I'ne combination in a boiler, of a water-
leg, means for supplying water to the lower
end of the water-leg, a horizontal grate, up-
right bars forming a basket-—mate the diame-

havmo* a water-backing theletu may be ob- | ter whereof 18 1688 than the d1ameter of the

1o
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whereby an air-chamber is ob-
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water-leg, such water-leg and basket-grate
forming the fire-pot of the boiler, and such
water-lew extending to substantlally near the
"plane in Whlch the homzontal grate is mount-
ed, whereby an air chamber or space is ob-
| ta,med between the water-leg and the basket-
~grate and fresh air Supphed to the fre -pot |

| between the upright bars of the basket-grate

passes through sach chamber or space, sub- |
stantially as descrlbed
DOCTOR FRANKLIN MORGAN
- Witnesses:
FLORA L. BROWN
- CHARLES TURNER BROWN.
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