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~ of this specification, and the letters of refer-

”Kokomo Howard county Indiana, have in-

- in Steam-Boilers, of which the following is a
~ full and exact descrlptlon , reference being had

~ class of portable return-flue boilers used in

“ to increase the capacity and efficiency of such

material as tuel and to lesseu the danger of

 peeially in districts where the prevalence of
‘winds renders the use of such boilers danger-
“ous to a degree that bars their general use for
‘purposes to which they are best adapted, such
~ as thrashing grain, &e.

first, in a pecuhar construction of the boiler
~and ﬂue, which, while preserving the large main:

"~ a novel construetion of remova,ble water- back
for the boiler, constituting the outer wall of

“in a novel arrangement of an openmg in the
~ ghell of the boiler and through the flue under
the grate, and an ash-shield beneath said ap-

| mture as hereinafter more particularly de-

pit, whereby the operation of firing the boiler

- operating furnace- door zmd its attachments, to-
facilitate the firing of the. boiler with straw |

~ tion of unnecessary drafts of cold air; sixth,
~in a novel combination and arrangement- of

- the ¢ylindrical- boiler, cylindrical flue, and a
-water-grate arranged within the flue and con-

- nected with the water-space of the boiler, as
- hereinafter more particularly described.

- WILLIAM MOORE OF KOKOMO INDIANA

IMPROVEM ENT IN

STEAM BOI LERS.

Speclhcfutlon formmg part of Letters Pad:ent No 219, 292, dated September 2, 1879 apphc&tmn ﬁled

Mareh 1 1879

 To all whom it may concern : o 1.

‘Be it known that I, WILLIAM MUORE of

vented certfun new and useful Improvements

to the accompanying drawings, forming part

ence marked thereon.
My invention relates more especlally to that |

agriculturaland similarservice,and isdesigned

boilers, and adapt them more pertectly to the
use of straw, stubble, brush, and other similar

commumcatmg fire to surrounding obj ects, es-

To this end , therefore, my mventmn consists,

flue so desirable i in straw-burning boilers, ob-
viates the disadvantages heretofore incident
thereto, as hereinafter indicated ; second, in

the smoke- box or combustion-chamber ; third,

scmbed fourth, in exterior adjustable doors,
in LOII]bIHELtIOH mth the furnace-front and aqh |

18 1endered more safe and the danger from
high winds avoided ; fifth, in an automa,tlcally

and other light fuel and avoid the introduc-

and flues.
‘has been to construct the outer shell, S, and.

tween the two under the flue.
-tion required relatively a large boiler-shell or
‘a diminished diameter of the flue, and in either

In the drawings herewith, Sheet 1, Figure
1 is a perspective view of my 111\“'611131011 as ex-
hibited in a horizontal portable- boiler. Fig. 2
is an end view of the boiler, showing the.fur-

nace-door and connections and exposed ends

of the water-grate tubes. TFig. 3 is a perspec--

tive view of the ash-pit walls detached ; Fig. 4,
the double levers by which - the furnace door. -
| 18 operated,
‘tached view, in perspective, of one of the
| brackets suppmtmg the. hinge-pivots of the.

shown detached; Fig. 5, a-de-

exterior safety-doors, with part of its hinge
and door. Fig. 6 1s aJ side sectional elevation
of the boiler, showmg det&ﬂs of the water-
grate..

Sheet 2: Fig.1isa Slde sectmn&l elev&tlon of
the boiler, showing details of the main flue and

boiler connection.. Fig.'2 is an end view of

the boiler taken from the furnace end ; Fig. 3,
a vertical end section of the boiler t&ken

through the water-grate and ash-pit opening;

| Fig. 4, a side sectional view of the forward
| end oi the boiler, showing the water-head and
‘connection; and, I‘1g 5 1s the same view, show
inga modified form of water- head.

Similar letters of reference indicate similar

pamts |
For convemence of descrlptlon I will refer to

the various porfions of my invention in order,

as hereinbefore set forth -
First, as to the constructmn of the boiler
The usual .practice heretofore

fire-box flue T separately, and in. conneatmgﬁ
them together to have a large water-space be-
This construec-

case permitted a very slight flepth of water

~above the. top of the flue which forms . the

crown-sheet. The disadvantages and danger
of this construction are obvious, and led to-a
construction in which the flue was formed of

a curved sheet, forming the upper part and
‘sides of the ﬂue riveted to the boiler-shell in
such a manner that the. boiler - shell itself

formed the continuation and bottom of the
flue. This construction, while obviating some

- { of the cllsadv&ntawes of the former, entaaled
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greater danger in materlally lessening the
strength of the boiler, as will be obvlous from
a consideration of the sectional figure pre-

sented by such constraction. -

In my invention I combine the advantaﬂes,
while avoiding the disadvantages, of both con-
structions. I construct both the boiler S and
flue T in cylindrical form, leaving the lower
joint of the boiler-shell and of the Aue. dis-
united. The joints are then placed together
and riveted, so that the same set of rivets
forms ‘both Jmnts and unites the flue and:
boiler-shell together at the bottom of their re-
Spectwe circumferences, as shown in the draw-
ings. By thus uniting ‘the flue and boiler to-
oether I am enabled fo secure a large com-
bustion- chamber, preserving the circular sec-
tion of boiler and flue, without encroaching
upon the water or steam space, besides mate-
rially lessening the cost of eonstruction by fin-
ishing and uniting both boiler and flue in one
operation. Any number of return-flues f f |
may be arranged around and above the main
flue T.

The water-back. D conslsts of a double cover
with water-space between, hinged at o'to the
boiler, forming the outer wall of the smoke-box
or combustion-chamber. It is united to the
boiler by ordinary pipe-connections m and n,
with detachable unions above and below the
ordinary water-level, thus affording commu- |
nication with both water and steam space of |
the Dboiler, which is constantly maintained
while the boiler is in operation. When desir- .
able to remove the water-front to obtain ac-
cess to the smoke-box, the valves v are turned |
to cut off communication between the boiler |
- and water-front, the unions ugscrewed, and

the water-front swung open upon 1ts hinges.

In Figs. 4 and 5, Sheet 2, I have shown two
forms, that shown in Kig. 4 with curved inte- -
rior and exterior heads, bein g designed to af-
ford a larger smoke-box or combustion-cham-

ber without lengthening the shell of the boiler |
- for that purpose. 3

The water-grate is constructed with two sets |
of horizontal t11bes upon which the fuel rests, . 'l

all connected at theu rear ends by a cross-tube, |

which is eonnected with the water-space of the .
boiler by a vertical pipe passing through -the
top of the main flue.

For convenience of illustration 1 have ShOWI] .
in the drawings a grate consisting of four hori-
zontal tubes, ¢! ¢* ¢ ¢4, all being connected in
rear by a OI'OSb tube, ¢’, and suspended from .
the top of the main ﬂue T by the central verfi-
cal tube, %, thus forming connection at that
point Wlth the water-space of the boiler. The
tubes ¢ are connected in front in pairs, as in-
dicated in Fig. 2, Sheet 1, by pipes ¢' and ¢,
which extend latera,lly throu ogh the shell of the
flue outside of {he boiler- head and connect by
suitable unions with the wa,ter -space of the
boiler at the level of the grate. The grate-
tubes ¢ extend sufficiently beyond their re-
spective front connecting-pipes, ¢! ¢?, to project |
through the front wall, N, of the ﬂue T, their |

| open ‘ends bemg provided with detachable

plugs, by which convenient access is atforded
to the grate-tubes for cleaning.

When necessary, intermediate orate-bars may

be inserted between the grate- tubes
When in operation, the flame, passingaround
the vertical connecting-tube u, heats its con-

tents to a greater degree than elsewhere, and
causes it to rise into the inner space of the
boiler, its place being supplied by water flow-

ing from the boiler at a lower level through
cmmectmg pipes ¢' and ¢% and through the re-

| spective sets of’ grate- tubes £ and connecting-

tube ¢3, thus creating and maintaining a con-
stant circulation of water through the gr&te-
tubes. By supplying the connecting-pipes-¢!
and ¢ with proper valves to close the connec-
tion with the boiler the cleaning of the water-

tubes may be effected by drawing the fire while

sufficient steam-pressure is in the boiler and
blowing through the grate-tubes by removing
the forward end plugs.

The opening in the main flue T and shell of
the boiler S, beneath the grate, is designed to
permit the ‘ashes of the fuel to fall directly
downward, and avoid the necessity, otherwise
incident to boilers of this construction, of rak-
ing the ashes out of the forward end of the
flue I\

The construction is indicated in Figs. 1 and
3, Sheet 2, and Fig. 6, Sheet 1.

A Slldmﬂ* door, &’ ,movmg in gmdmg bracket
attached to the shell of the boiler beneath and
opemted by a handle extending forward, gov-
erns this aperture. The use of the aperture is
sufficiently obvious, and its special ad?a’ntages
will appear hereinatter.

In connection with the aperture before de
seribed, I provide the boiler with a flange, g,

| permanently attached to the boiler beneath

and around three sides of the ash-pit opening.
The sides of the flange being parallel, provis-
ion is afforded for the insertion of an ash-pan
resting upon brackets secured by the inner
sides of the flange ¢.

In burning sbraw corn-stalks, and smnlam

fuel, the ash-pan is dispensed with and the

extension g’ (shown in Fig. 3, Sheet 1) is at-
tached to the permanent portlon g. This ex-
tension, when secured in position, 1s intended
to rest upon the ground, and form the vertical
walls of the ash-pit, and prevent its communi-
cation of fire to surrounding objects. It 18
formed of two sheets of metal of sufficient
‘'width, bent so that when placed together they
overlap and conform to the contour of the
flange ¢ upon the boiler, of which they are in-
tended to constitute the extension. A suitable
clamp, h, serves to secure the parts in posi-

| tion, yet permit the removal of the part ¢
-

The safety-doors d d are attached to the fur-
nace-front upon pivots p, passing through per-
forated brackets e attached to the Dboiler.
Provision is made in the length of the pivots

for the elevation of the doors sufficiently to

keep them out of the way when the engine is
being transported irom place to place When




the entire furnace-front, and are curved so as

- that position.
- ground the lower ends of the pivots p pass
~within loops formed by rear extensions of the

~double levers y y, centrally pivoted to the front

Fig. 4, Sheet 1.

~and pivoted levers.

tuel-opening, corresponding with the fire-door

gravity the plate s and its flange ', so-that

press it, elevate the door », and open the aper-
tare. |

~close the aperture.

- usnally closed heretofore by a sheet-iron wall,
~ with an interior protecting-shield. Thig is

219,292 : " ' g

stationary and in use, the doors 4 d are allowed | eventually' expensive, and requires frequent

to rest upon the ground, thus completing the

iront of the ash-pit, and forming in connec- |

tion therewith a complete guard against the |
communication of fire. . = |
Thre doors are sufficiently large to protect

to overlap when closed. -

When the engine is transported the doors
are raised up with their pivots p, and held by
means ot stops ! upon the pivots, which, in a
certain position of the doors, register with b
in the perforated ‘brackets, which allow the |
pivots to pass upward or downward only in
When depressed upon the

extension ¢ forming the walls .of the ash-pit.
~ The automatic fire-door and its attachments
consist of a door, 7, moving between vertical |
guides in the front of the main flue T, and |
suspended by means of rods w 1 to the ends of

of the boiler above the door at z. From the
opposite ends of the levers y y depend rods k k, |
sustaining a plate, s, and  flange $/, moving
vertically between the door-guides below the
door. The levers y y are shown in detail in

By this '&l“ra,llgj@iHEHt, as will be seen, a
welght or pressure upon the plate s tends to
elevate the fire-door: » by means of the rods

The plate s is furnished with a rear flange,
s’y which forms one-half the covering of the

ry which forms the upper half. | :
- 1t is intended that the fire-door + shall be of
sufficient weight to eounterbalance by its

ordinarily the parts shall be together, closing

- the fuel - aperture, but that the additional |

welght of a shovel of coal, stick of wood, or
fork of straw, placed upon the plate, shall de-

It is not necessary that the part called a
‘““ plate” shall be such in fact. A simple brace
extending in front will serve the same pur-
pose. . 1t is not intended to rest the fuel on,
preparatory to feeding the fire, but simply to
afford a means of depressing that part and
open the door by the act and ‘means of feed-
ing the fire. Wheri the pressure is removed
the parts again come together by gravity and

Theadvantagesof this constructionin lessen-

-1ng the danger of communicating fire and in |

obviating nunecessary drafts of air are ob-
vious without detailed descri ption.
The flue T at the furnace-front has been

renewal. I substitute therefor a closing wall,
of fire-brick material or other refractory sub-
stance, of sufficient thickness to protect the
exposed end of the flue T, as shown at A, Fig.
6, Sheet 1. This construction I ind far more
durable, besides being much less expensive;
and as boilers of - this class are chiefly usedin
districts remote from repair-shops, the advan-
tages are obvious. -
- Havingfully described my invention, I claim
and desire to secure by Letters Patent—
1. The combination, - with the cylindrical

boiler S, of the cylindrical main flue T, of ap-
proximately equal length thereto, the outer

periphery of the flue touching the inner periph-
ery ot the Loiler-shell at their’ bottoms, said
flue and boiler being riveted together on a
longitudinal line, the same set of rivets Serv-
ing to secure the laps of both the flue and
boiler-shells and to hold the flue and boiler
together, and a fire box or grate arranged

| within one end of said flue, substantially as

described. .

2. The removable hollow water-back D, con-
structed of two concaveplates riveted together
at their coinciding edges, and hinged to the

| boiler to form the outer wall of the smoke.

box or combustion-chamber, the concavity of
the inner plate of said water-back forming a
passage for the products of combustion, sub-

stantially as described, and connected by sep-

arable pipe-joints with the steam and water

spaces of the boiler, substantially as Specified,
3. In combination with a fire-box flue-boiler,
constructed, as described, with an aperture be-
neath the grate through said flue, the shield
g, forming an ash-pit and support for an ash-
receptacle, substantially as specified. |
4. In combination with a portable fire-box
flue-boiler provided with an opening beneath
the grate through said flue, the extensible and
removable shield ¢/, forming an ash-pit npon
the ground, substantially as specified.
9. The combination of the fire-door 7, mov-
ing vertically upon guides, suspending-rods
w w, levers y y, rods k k, and flanged plate S,

substantially as and for the purpose specified.

6. In combination with a cylindrical boiler

‘provided with a main flue, cylindrical in form,
one end of which forms a fire-box, the bottom

of said flue being provided with an aperture
under and in combination with a water-grate,
the inner end of which is located within the
flue, and communicates with the water-space
of the boiler by means of a pipe, %, all ar- -
ranged to operate in the manner and for the
purpose set forth. .~
In testimony whereof I have set my hand.
. . WILLIAM MOORE.
Witnesses: o

‘L. M. Hosra,
"J OHN OSTERHAGE.
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