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Be it known that I, Wiriam H. WILSON
~ acitizen of the United Smtes residing at W”est—
- field,in the county of Ghaut'mqtn and State of.
5 '-New York, have invented certain new and

- useful Impmvements in "Magazine or Base-
Burning Steam-Generators, of which the fol-
- lowing is a specification, reference being had

therein to the accompanying drawings..
io

a tuel-feed aperture through it, and with wa-
- ter-tubes extending downwardly below its bot-
I5

‘and over a fire-grate.

effect in this class of steam-generators a cur-

. 20

.25 ot 1t.

The subsidiary obj ects of the nnpl ovements’
are to simplify the construection of this class of

steam-generators in respect to its main ele-

ments and the formation of its flues; to.pro-
vide for the ready assemblage of its p‘uts, and.
especially for the placmg, removal, and re-

30

placement of the boiler; to facilitate. the sepa-

rate expansion and contraction of the several

elements, especially of the boiler at the points

- 40
- secur ed.
A Ste"bm generator of the ehss deseubed 111

~cludes a babe which is Dbroadly only a sup-
45

kind dbOVG specified.

ward and relatively proportion the partsso
as to inclose the boiler, and makeflues for the
so products of combustion. upward around the
- Dboiler practically to its top—that is to say, so
t]mt the peuphm Y of the Steam spfwe of the

-isevident that thispurpose iseffected whether
‘or not the base, shell, and boiler are formed

-base or shell or mnttached to .either.

{ tion described and the fuel or magazine feed,
tom, and which 1s supported w1th111 a Shell

The main object of the 111‘11310%11161117 is to

rent of the products of combustion along " the: ;
bottom of the boiler, and thence 011twarc1 be-.
tween the dowuwmdly extending tubes, and
~ thence upward along the peuphelv of the
- boiler, and thence. 'alonﬂ* the top of the boiler
and over the peuphe] y of the steam. 1:)01131011_‘

‘base and within the Shell

Fig. 2 is a bottom viewof thecap or topof the

or water aﬂld steam reservoir.

of its greatest heat; to closely apply the heat |
to fmcl retard it wlonfr the boiler; to either
dry or superheat the steam to 1mpr0ve the
‘boiler, and to construct or 1elat1vely arrange |-
the pmts so that a fuel and fire chamber of ef |
fective ca;paclty, Sh’tpe or relative pOSlth]l is

-_10ds .
opening, «, 1s provided. °

‘plate, a, of the base is prowded at-its edge

- port for the fue} and for the usual -mechanical | with a continuous upw“u dly-projecting

means for effecting its combustion, a shell for
surrounding the boﬂel, and a boiler of the
I extend the shell up-

! boﬂel will always be Slle ected to their heat—-m |

‘and prefembly, also,over the boiler, and thus
effect.the main purpose of my mventmu It 55

of common parts in a Stlucture which perma-
nently unites them, as by riveting, or whether

each (or all, or the boiler only) is a separate 60

- jor sepalable structure, or whether the boiler

My invention comprises improvements in
steam-generators, and in that class of ‘steam-
generators which has a boiler provided with

is supported in or on 01 18 suspended overthe
base, or whether the boiler is attached to the
“In any
case the currents of the products of combus-

which are the essentials, are c{)mbmed Yet
I prefer to effect my main and my subordinate

purposes by making the boiler of the class

specified: to be a Stlucture complete in 1tself 70
and separate from the other elements of the
generator, and to form the fuel or fire cham-
ber the magazine or fuel feed, and the flues
Speelﬁed by arranging thesaid boilerover the -
I then apply sub- 75
ordinate devices and constructions, to aid-in
effecting the main and to effect minor ob-
jects of my invention, One mode of applymg
these principles of my invention to effect these
objeets appears in the drawings, in which— 8o
Figure 1 represents acentral vertical section -
of a Stecblll generator embodying myinvention.

Shell? and Fig. 3 a similar view of the boiler

- Likeletters indicate like parts in all figures.
Al represents the base, which is, in t]:us in-
stance, of eircular form, 'md compnses a top
castmg, a, bottom casting, @', and a wall or rim,
these parts being Secmed together by the
In the W&H Or Tim & Slﬂt‘hble door or
" If desired,'the wall
or rim may be cast in one piece or in Seetlons, |
or may be formed of sheet metal.. The upper

90

Elfmge,
«’, a similar flange, a’, loeated 11181(16 of the

same, and acentral Openm o, , 1 t]:ns msta,nee

circular in contour. |
B represents the fire-pot, Whl@h is suppf)lted.
Wlthm the opening ¢’ by means of a flange, 0,

IO0

formed - thereon, which rests upon the uppel' |

surface of the t0p plate, «, of the base, the

| ﬂ’hl ing Wﬂl b of the pot ﬁttmcv somewhat loose-




e

aperture, and has separated water-tubes ex-
tending below its bottom,and hasin itselfall the
parts necessary to a- boiler, in contradistine-
tion to a boiler to which one or more of their
| partsarecontr 1buted by the shell or otherparts
of the ﬂenemtm Bemg su-ch & sepamte aud '''''' R

1y within the opening to allow for expansion,
N - and depending below the plate «, and termi-
P :11:‘1131110- 111 pomts Zf endmn Substfmtmlly at or

. . 1o bhedepending fire-pot. altor ;both Of the‘se palts, and of belnn 1emoved in
S :the depending water-tubes,atueland fire cham- éltS e-ntnety from the gener fttm- -S-o placed fm- SRR
oo oo berof greater capacity than would be if the:|
S agmtes’ﬁ'ere mounted on & level with the top: |-
T -:O-f Lhe base | henee 1t udnuts Of lonn*m mnm: ;complete&, the feed 01 ﬁre chanlbel fmmshes
SRR | flues in that chamber around the inner tubes,
AR R R , | and fmm that chambel bet*ﬁe{,n the oute.l . %':
!i;5551"5515551-1-1-131-“1]1(3]1 are 01101)1)0811:(3 Slde%ofthebmlel may? tubes.: and. bv reason:of its size relativel: L

The dependmo‘ ﬁ1e -pot ’Iff()l ds, in use mtlt

the Shell 101 ms W 11:]:1 the Shell Q. ﬂue. a,long its 8 5z SRR
own sides. Upon appliance of the top of the
rshell the b01le1 xvlththe top of the shel] fmms. .-:;:;;55:;,

oo bemuch nearer together, and the inner: tubes
0 may projeet muceh ;lﬁwer',g and yet the depend-
' - inﬂ* fu e- pot wil]_ secure a fuel ‘md ﬁre chambt—‘:l

;the Space above the top plate zmd ﬁ1 e pots un-
occupled bv the tubes 15 substa,ntml]y cc)nlca,l 9 5 SRS

L ;met‘ﬂ ‘ue ﬁtted W 1t11111 the ﬂannes a" and a’,
30 reispect;ixzel;y,; and ez{tendfed;to;afnd:suppmf-t; ;thez
... ... ... capor top plate, G, which is fprm-*id;e(l:Withs
;‘im 0 depending ﬂmlées q’ aud g ; corlespmld' |

the iuel when fed tluough the paSS‘ig‘eS e
. The wmtel tubes mav be 1)10V1d'ed WIth the SRR

T SN 1 del e, extendmﬂ 0011@161:6137 aaou,nd the same,;

L ~ and with 1ts .lower- por tion of less diameter:
than itsupper portion.  An annularair-space,
H, which may be filled with non-conducting

t]nt their eomblned ca;pamty should not be

material, 1sthusprovided between the shell and
40 Jacket, whichspaceislargeratthelowerthanat
itsupper portion, sinceat the lower portion the
heat 18 the greatest, and therefore at that point
there 18 most need of both protecting the shell
against heat and of preventing the loss of heat
4.5 by radiation from the appar atus. o
1 represents the steam and water reservoir
or boiler of the generator, and it comprises an
annular head or chmnber, t, from the bottom
of which extend and with which com municate
several series of v eltical tubes, 7' ¢ The
outer series of tubes, ¢, are r111"1,11”@(1 neal the
periphery of the annular head I, and serve as
1ts sole means of support by 1est1nn' at their
lower ends upon the top phte a, of 1 the base,
55 as clearly shown in Fig. 1
A fuel feed or manamle apeltul e, ¢, 1S
formed through the head I and near its wall
the 1nner series of tubes, ¢ 1s arranged, while
the remaining series, i"", mld, if (lesil*able, ad-
ditional series, are located intermediate those
abovementioned. Thesedownwardly-extend-
1ng water-tubes are separated—that is, made
apart—irom each other, so that the products
of combustion may pass between them and
65 outwardly between the outer tubes.  This
- boiler so constructed is complete—i e., has

60

- cause lea,k‘lﬂ*e

large enough to divert the draft from the di-
rection outward through the outer tubes and
upward around the boiler. There may be
more than one series of outer tubes. The in-
ner tubes are made shorter than the outer or
supporting or wall tubes, to provide abovethe

| base a fuel and fire chamber.

A supplementary feed-tube, 4°, may be pro-
vided and sustained concentric with the feed-
passage i* by attachment to the head or to the
mnner series of tubes, as desired, and said
teed-tubemay be flaring, as shown, or straight,
as preferred. It is evident that the tubes of
the innerseries may be placed sufficiently near
each other to perform the function of the
tube 7",

I now prefer for some generators to support
the boiler by resting the ends atits water-tubes
on the base without attachment of them to the
base. This unattached position on the base
permits the freest expansion and contraction
of the parts and renders them less liable to
strain, which i1njures their strength, and may
The base is preierably made
of cast-iron, and the shell may be, while the
boiler is plefelably made of rolled or wrought-
iron. The expansion of cast and wr ought
iron at the same heat is unequal; also, the ex-

an inclosed drum with afuel feed or magazine | pansion and contraction of the main pmts of

™
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the gener ator takes pla,ce in a dlffel et dlrec-
tion in each of them; also, the parts of the

~ boiler severally exPend unequally when un-

10

“équally heated. The boiler suffers by these

expansions and eontl actions when attached to

~either of the main parts, especially to the base,
- and suffers mainly at the joints between its

drum and water-tubes.” “Further, an unat-

tached boiler is more: 1ead11y removed and re-
placed.

-ers, as J7) is coupled to the boiler; and ex-

The steam-pipe J (or ib may be oth-

tends into the flue- -Space between the boiler

and the shell, where it is subjected to the heat
~of the pwduets of combustion, to dry or su- |
‘perheat the steam das may be desired, and
‘thence passes thr 0110*]1 the shell with such con- |
 struetion as- not to impede the separate ex-

- pansion and contraction of the boiler and the

20

Shell.
“fore or after the application of the steam pipe

The top of the shell can be applied be-

. or pipes to the boiler, according as the shepe

| -

‘_.of the steam-pipes may require or permit.
The water-supply is pr eferably introduced:

thr ough one of the tubes 7, at or near the lower
end, and steam- -pipesJ’ J- are provided to con-

duct the steam to any desired point and for
any desired purpose.

A hopper, G/, is ar-

~ ranged to guide the fuel into the passagez

30

~mented tube 7 or the inner tubes , (when 4>

35

“der.

and a cover, G* is arrang ed oV e1 the hoppel -

to close the sa,me

The hopper &', passage i*, and the Supp]e-'

18 not used,) constitute a magazine, the hop-

per extending npward and the tube extending

downward the magazine-aperture of the boi'-

~stituting for a separate hopper and supple-

mental Ieed tube amagazine between the cham-

' ber and the shell, formed by extending the

45
50

33

. is as follows: ‘Water ‘being Supphed as de-
- seribed, and preferably mmntamed at a line
above the middle of the reservoir I, said sup-
Pply beirg shown, if desired, by an llldIGELtOI'
a8 K, (dotted 1mes Fig.
“ -Supplled through the h0pper &/, feed-passage

- 60

‘shell, or on the boiler,

hopper G’through and below 4, and, if desired,
suspending -it, as shown,. on 'the top of the
or-on both.

A eoneentue ring or flange, G*, is placed
between the cap G “and hede I. The lower
edge of said flange is scalloped, or has apel-

tures through 1L S0 as to form passages ¢’

“The par tition G is located in the exit-flue G*,
*. 7~ which 18 intended to comniunicate with any
suitable chimney. The funetion of the parti-
‘tion G* will be effected if it be applied between
~the side of the shell and the boiler.
of the means or devices now known or used
for delaying the products of combustion in the
flues of steam-generators, which ,are applica-

ble to this ﬂue may be. used 1nstead of the

partition G°

This being the eonstmctlou the 0pe13t1011

', and tube 7°, or, instead of throucrhz , through
the inner water- tubes, or, 1nstead of elthel or

all of these parts, throuﬂ‘h a ‘magazine consist-
ing of the h0pper Gr" extended as herembefore

The same effect may be produced by sub-

Any one

1) and fuel bemg

o ;_'28,7-”'603*

l

descrlbed to fill the pot B &nd rest upon the |

top plete, a, as desembed air. enters the

| door or 0pen1no* a’, to mamtam combustion,

and passes throucrh the grate and between the

70~

Ppoints & of the pot and the products of com- ' |

bustion e1reu1&te as indicated by arrows, be- -

tween the dependmg pipes, bemg wtarded in

| their passage upward by reason of the con-
tracted lower portion of the shell E, and
‘while thus retarded a greater gquantity of the -
heat thereof is absorbed by the water in the
tubes, and by reason of the enlarged lower

80

portlen of the air-space H greater protection

75

against the outward diffusion of the heat -

where it is highest in degree and an economi-
cal expendltme of fuel are attained. After

passing the shoulder ¢ of the shell, the pro-.

duets of combustion are again 1etamded in

| their passage by the flange or p&l’tltl()ll G*, and
‘held in: contact with the outer per 1pher5r ab -
the bottom, so that further absorption of the
| heat thereof may take place before they escape
through the partition.

The flange G’ serves
the further purpose of preventing the produets

90

of combustion being drawn directly tothe open- |

1ng, for their escape to the chimney, and causes

them to be unifor m] y dlstmbuted on all mdes of
| the boiler. .

“ It will be noticed that the. flange G* wﬂl in
a measure retard the produets of combustion,
| and when they have passed the partition G
they are compelled by the hopper G’ to take
‘a course which further retards them and con-

05

100 -

fines them to the steam 1)01t10n of the boiler -

and around the steam pipe or pipes.:

Censulelnw my generator as a w hole, and

From
this channel they escape th the small out-_

let G N
105

as shown, it w1]1 be seen that the b011e1 by

being pl‘wed on the base and within the shel] -

censtltutes a magazine and flues between 1tS |

water-tubes; eempletes the flues from the wa-
ter-tubes to the outlet; effects a fuel and fire

ITO

chamber of -the eontour which Velbleally

fallen fuel naturally assumes; that it-is readily

placed, removed, and repheed that the whole
structure made of these sm:lple elements is
easily assembled ;

that the boiler is free to
contract and expdnd that the depending fire-

| pot, lowering the ﬂ*mte, angments the size of
the fuel and fir ¢ chamber zmd facilitates the de-

flection of the draft through the tubes and up-
take; and thatthe products of combustion are
elosely held against both tubes and boiler, and
are delayed until they give up their heat to the

| boiler; and that loss of heat by radiation is

most prevented; and protection to the shell -
most effected at the points of -greatest heat;

IT5
120

125

and that the 110ppe1 and lewel tube extend

the magazine in both duectlons and that the '

| steam portlon of the boiler and the steam pipe -

or pipes are subjected to heat to dry or to su- '

perheat the steam, as the case may be, accord-

ing to the development or the dlSlJOSIthll Of
__these ports. |

Boilers of this c]ass h'we heretofore been
mounted 80 t]nt the pl oduets of eombustlon

130
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~orenveloped - their
o thelr water-space.:

IO

which I efteet.

4 | _ 287,603

my arrangement

o combustion shall pass around the steam-space

by requiring the uptake-flue to ‘reach practi- |
~cally to the top of the boiler, and by this: 1.
mean to such a height along the boiler that
~when the boiler hasits fullest supply of water |
the uptake-flue will apply the heat directly
- to the periphery of the steam-space above the |

~water,thussomewhat drying the steam therein,

20

: ilm. ention, which I have stated, will be effected:
 withous the use of all the deviees which have.
- beenshown and deseribed; hence someof them
For exaniple, as has|
been stated, the three main elements—the base: |
carrying the usual deviees for -eiffecting com- |
~bustion of the tuel, the shell, and the boiler—: |
~will themselves alone effect 1t withiout hiopper, |
supplementary feed-tube, or any anti-heat-ra-.
~diating or heat-delaying devices, and each of |-
257,

and bv still further e\tendmﬂ* the flue over the-
- steam-space I inerease the.eﬁect on the steam, |
and by placing the steam-pipe:in the fine T}
subject the steam again to heat, and withal
1 fully utilize the heftt Gf the pl oduet&, Ot eom-é z
-bu%tlon | |

It 18 evident t]mt 1]10 main- plmclple Of my

may be omitted 1n use:

~ these supplemenhn devices may beused with-

40

50

6O

out the others; also, that while my improved

boiler which is deseribed and claimed is pecu-
larly efficacious in carrying out the purposes
of my invention, yet any boiler of the class
described, in combination with the other cle-

“ments, will accomplish the main purpose and

some of the other useful purposes of and fall
within the scope of some part of my invention.
For instance, 1in some of 1ts combinations, all
of 1ts tubes may be of equal length, or 1t may
have but one series of water-tubes extending
below and around its bottom. Also, for the
effectuation of the main principleand purposes
of the invention, as hereinbefore specified, 16 18
mmaterial in certain combinations whether
the boiler of the class specified be or be not
attached to the base or to the shell, or to both
of these elements of the construction; or wheth-
er 1t be detachably or permanently attached
to one or both of these elements; or whether
it rest, 18 supported on, or is supported above,
or above and apart {rom, the base by supports
from the basc or from the shell; or whether
the shell be supported on the base, or the base
be supported by the shell, or the shell embrace
the base as masonry; or whether theshell have
a top; as shown and described, or a top which
extends from the wall of the shell to the up-
per end of the periphery of the steamn and
water chamber 1nelosing the entire periphery

water-tubes and a part of
Thisrarrangement does not
eftect the di1ect heating at the steam-space |
Doubtless 'when the water |
may be very low.m- such a boiler and down |
- nearly to the top of the water-tubes, lower

- than it is contemplated to have it, there may |
be an accidental ‘and momentary heating ot |
- the water - space.  Now,
‘makes the heating of the steam-spaee certain |
at all times, for I provide that the productsof’|

I am aware that a steam-boiler having (le-

of the boiler and covering only the flue-space
~petween the shell and the boiler, the outlet
-'beinn' in the top or in the wall of the shell. :

pendmn' water-tubes  has  heretofore been B
mounted on a base and inclosed in a shell, so - -

that the products of combustion pass en;birely
around it and aecross its top; but this boiler

tubes cut away at one side, and 1ts shell also,
to permit feed of fuel.

75 SRR
has no center-feed aperture, but had 1ts water- =~

‘Thislessens the steam-

generating capacity of the boiler and its se-+

unuty of suppmt and prevents its water-tubes

magazine feed.:

| :11;1‘51011 1S W 11:11111 my invention.

Tam also aware that a steam-boiler of the
| ;gener(ﬂ: class ‘to which my invention relates -
“has been provided with water-tubes which-a . =

8o 3
Arom effecting a complete fuel-chamber, and 00
1t does not hiave the advantage of the inner or - '
 Neither this 1)01191 or combl-

part of the way around were shorter from the

outside inward and the rest of way a

shorter to permit a pipe-tongs 1,0 grasp once

In this respect

oecurs with the contour of the falling mate-

rial, whieh will usually be about forty degrees. . .

around -
“shorter from the inside outward, just enoufrh

o

| and turn 1t without: hitting the others, whieh . .
~would be adifference of, say, oneinch between -+ 100
succeessive tiers, and would afford a fuel-cham-

ber, and this 1:do not: ¢laim,

I limit myself to such an angle as mechanically

- I am also aware that it 18 not broadly new

to arrange o steany: pipe or pipes between a

or superheating the steam.

I am aware of United States Pﬂient 1\0 |

217,
and I claim nothing therein.
this patent has no water:tube depending from

granted May 2, 1382, to C. Gorton,

the boiler below its bottom, and no flue which

takes the produets of combustion which have
passed from the inside of such tubes to their
outside and conveys them from the outside
of such tubes, and no flue which extends {from
the outside of such tubes upward on all sides
of his boiler to a top flue over his boiler. In
my claims I mean by the ‘“boiler of the gen-
cral class described’’ a boiler provided with a
fuel feed or magazine aperture through it, and
with water-tubes extending downwardly lower
than from or from mnear its bottom; and by *‘a
boiler of the specific class desceribed’’ I mean
such a boiler as the above having inner water-
tubes shorter than the outer water-tubes, for
the purposes hereinbefore described.

What I clatm 18—

1. A boller for steam-gener ators of the el -
eral class described—that is to say, one con-
prising a steam gnd water chamber provided
with a fuel feed or magazine aperture through
1t, and with separated water-tubes extending
below its bottom—such a boiler having its outer
water-tubes continuous around it and contin-
uously longer than the inner water-tubes, as
and for the purpose set forth.

2. A Dboiler for steam-generators of the gen-

l em] class described, havmn 1ts inner tubes de-

The boiler of

100 _
boiler and its shell for the purpose of dl} Ing oo

105
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' | **-cmsiﬁ“ ﬁraduaﬂy in 1en0*th to the e\tent de- | arrsmged in a, shell and over a grate and an K

. shell and over a orate, and an uptake- ﬂue be-
 tweenit and the shell from its water-tubes and
along its perlphery to 1its top as and for the
purpose set forth. = -

10

serlbed on all sides from the outer tubes in-
ward, as and for the purpose set forth.,

- 3. In asteam- generator, and in combination,
a boiler hzwmo a fuel feed or magazine aper :
ture through it. zmd separated Water tubes ex-

tending below 1its bottom, and arranged in &

4. Inasteam-o generator, ‘md 1n cembmatlen

& boiler hewnﬂ' a fuel feed or magazine aper

5

ture through 113 and separated water-tubes ex-

tending below its bottom, and arranged over.

a ﬂmte attached or 1mett&ehed a8 deeembed

: aud with its water - tubes dlreetly at a. bflse

-from its water-tubes along its periphery to its
20

25
30
35

40 €

and an uptake-flue between it and the shell

t0p? as and for the purpose set forth.
5.. Inasteam- generator, and in cembllmtlon |

a boiler of the o oeneral ¢l ass described arrang ed
attached or unett%ehed directly at a base mlcl
OVer 9 C”l"&te and a Shell on the base, and an

uptake- ﬂue between the chamber of the boiler
and the shell, extending from the water-tubes

along the periphery of the Dboiler to its top,

and elther a supplemental feed-tube or a mag-
azine, as and for the purpose set forth.
6. Inasteam-generator, andin combination,

a boiler of the general class described a,rmnged_

over a grate :md in a shell, an uptake-tlue space

betweeu its chamber and the shell, and extend-

ing from the depending water- tubee along the

'perlphery of the boiler to its top, and means:

for delaying the products.of combustion along

.the pemphew ol the beller, as ‘md for the pur-

pose set forth. -
7. In asteam- neuerajtor, ‘ beﬂer of the n*eu-
eral class described arranged over a grate and
in a shell, an uptake-flue between the cham-

~ber and the shell, extending from the depend-

- 1ng water - tubes along the periphery of the
- beller to its. top, zmd a steam-pipe arranged

45
50

- 55

in the flue- -Space, as fmd for the purpese “seb
forth. -

8. I11 asteam- 0‘611@1‘&1301‘ and in eombmabmn
a boiler of the 5pee1ﬁe elaes desceribed—that i IS
to say, of the general class—and having shorter
inner water-tubes, as deseribed, such a boller
arranged in a shell and over a grate, and an
uptahe-

along the pemphery of the boiler to its top, as
and for the purpose set forth. | -

9. In a steam - generator, and in combina-
tion, a boiler of the specific class described
arranged, attached orunattached, inashelland

~over a grate, and an uptakerﬂue between the

6o

chamber of the boilerand shell, extending from
the water-tubesalongthe p emphery of the boil-

- erto its top, as and for the purpose set forth.

10. In a steam-generator, and In combina-
tion, a boiler of the general class deseribed—

‘th at is 60 say, oné having a fuel feed or maga-

zine aperture thirough it and separated: water

tubes extendin gbelow itsbottom—such a;boﬂer

| general class deecmbed a,rra,no*ed Over a .
~and enveloped on its pemphery and its top

peripheryand 1301) with an uptake-f
laying means, substantially as described, hav-
1ng passages near to the boﬂer as and for the'_ N

ue between the ehamber of the boiler
and the shell, extending from the water-tubes

uptake-flue space between it and theshell from
1ts water-tubes and along its periphery and-
over its top, as and for the purpose set forth.

11. In a steam - generator, a boiler of the

with an uptake-flue whose peripheral part is
arranged outside of the depending water- tubes,

70

a grate,

75

and is extended thence upward on all sides of
the exterior of the boiler to its t0p part aS |

and for the purpose set forth.
12. In a steam- generator, and in combina-

tion, a Dboiler of the weuerel class deseribed

80

arranged, attached or unatteehed overagrate, .

with its water - tubes directly at 2 base, and
surrounded on its periphery and top with an
uptalke-flue, as and for the purpose set forth.

13. In a steam-generator, and in combina-

tion, a Dboiler of the. ﬂeueml class deseribed
-armnged over a grate and -enveloped on its

periphery and ‘its t(}p with an uptake - flue

whose peripheral partisarranged outside ofthe

depending water-tubes, and is extended thence
upward on all Sldes Of the exterior of the

boiler to its top part, and means in the flue

for delaying the products of eembustloﬂ es’

“and. for the Ppurpose set forth.

14. In a steam- ﬂenemter and in. eombma-'

tion, a boiler of. the general class-described-

AIT zmged over a grate and surrounded on its
lue; and de-

purpose set forth. -

15. In a steam- boiler, a,nd in eombma,tlen ,

a boiler of the oeneral class described er'

Tanged over a grate and surrounded on its pe-

riphery and top with an uptake-flue whose
peripheral part is arranged outside of the de-
pending water - tubes, and 18 extended thence
upward on allsides of the exterior of the boiler

to its top part, and a hopper or a magazine in

the flue, as and for the purpose set forth

85
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16. In a steam-generator, and in combina-

tion, a boiler of the speelﬁe class described—
that is to say, of the general class—and having

'sherter inner tubes, as described, such a boil-

er armnn*ed OVer a 1*ate and - surromlded on

115

its pemphery and tep with.an uptalxe ﬂue, as

_and for the purpose set forth.

. In-a steam-generator, and in eomblne-
tlen a boiler of the Speelﬁe class -described
arr&nﬂ ed,attached or unattached,as described,

“with its water-tubes directly at *L‘b*lse,; and an
-uptake - flue surrounding-its perlphery and_ -

top, as and for the purpose set forth.

18. In a steam-generator, and in combina-
t1011 a boiler of the specific class described
ar mnged over a grate, an uptake-flue sur-
rounding its pemphery and-top, and a hopper
or magazine arranged in the ﬂue as and for the.

purpose set forth.

tion, a boilér of the specl
a;rra,nﬂ*ed attached or unattaehed as described,

\ Wlth its W‘ltel" tubes du*ectly at a base, an up-

120
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19. In a steam- weneretor and in Pombma- o
ic class deeembed.




.

5

=i

take surrounding its periphery and top, and | or shoulder, and an uncontracted inclosing-

a depending fire-pot, as and for the purpose | jacket, as and for the purpose set forth.

set forth. In testimony whereof I affix my signaturein
20. In a steam-gencrator, and in combina- | presence of two witnesses.

tion, a fuel feed or magazine boiler with wa- - WILIAM H. WILSON.

ter-tubes extending below its bottom and inset Witnesses: |

from its periphery, a shell having a contracted GEo. P. YORK,

or small and alarger and a connecting portion | WILLIAM A. USBORNE.

IO
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