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SPHCIFICATION forming part of Letters Patent No, 344,699, dated June 29, 1886.

Application filed Augnst 22, 1885. Serial No. 175,053, (No model.)

To @1l whom it may concern:

Be it known that I, ROBERT S. ‘WATSON, of
Bay City, in the county of Bay and State of
Michigan, have invented certain new and use-

5 ful Improvements in Boilers for House-Warm-
ing Apparatus; and I do hereby declare that
the following is afull, clear, and exact deserip-
tion thereof, reference being had to the ac-
companying drawings, making part of this

10 application, ‘

My invention relates to that class of steam-
boilers which is designed to be used prefera-
bly with steam at a low pressure, and for the
burpose of heating (by steam supplied to radi-

15 ators located in the apartments) the interiors
of dwellings and other buildings, and has for
its main oljects to provide for use a steam-
boiler or steam-generating apparatus of this

. ‘type, which shall be exceedingly simple and

20 durable in its construction, easily managed,

efficient in its operations, and ab the same
time capable of producing a maximum amount
of steam-generation with a minimum consum p-
tion of fuel.

25
tion consists in the novel features of construe-
tion which will be hereinafter fully deseribed,
and which will be most particularly defined
and pointed out in the claims of this specifi-
cation,

To enable those skilled in the art to which
my invention relates to fully understand and
practice the same, Iwill now proceed to fully
deseribe the construction and operation of a
steam-generator for house-warming purposes
embracing my invention, referring by letters
to the accompanying drawings, which form
part of this specifieation, and in which I have
shown my invention carried out in that form
in which I have so far successfully practiced
i, and which is the best now known to me.

In the drawings, Figure 1 is'a vertical cen-
tral section (in a plane running from front to
rear) of a steam boiler or generator made ac-
cording to my invention. T'ig. 2 is a hori-
zontal section on aplane indicated by the line
@z of Tig. 1. Fig.3is a partial vertical sec-
tion-at the line y y of Fig. 1, showing the con-

30

40

To these main ends and objects my inven- |

struetion of the feed-chute of the furnace and
its relationship to the dome of the boiler.

In the several figures the same part will be
found designated by the same letéer of refer-
ence.

A is the fire box or chamber of the boiler
surrounded by a water jacket or space, B, of 55
the form clearly shown, and N is the grateon
which the fire is made, and which is of a pe-
culiar eonstruction, to be présently deseribed.

I is the dome or uppermost portion of the
boiler, in which the steam generated over the 6o
top surface of the contained waber collects,
and from which it passes off through the
steam-pipe G, to supply the radiators,in aman-
ner well understood by those skilled in the art.
This dome T, as clearly shown, is preferably 65
cylindrical in contour, (like the water-space
B surrounding the fire - chamber,) and has
abount the same diameter as that of the lower-
most or base portion of said water-space B,
and is Jocated some distance above the top of 70
said portion B of the boiler.

Surrounding the thinner portion of the wa-
ter space or jacket B are a double series of
tubes, D, the lower ends of which communi-
cate with the base portion of the water-space 75
B, and the upper ends of which communicate
with the dome E, all as clearly shown.

C represents another series of pipes which
also communicate at their upper ends with
the dome J,and at their ends with the extreme 8¢
upper portion of the water space or jacket B;
but which are arranged,as shown,to converge
at their upper ends,so that the ascendiug pro-
ducts of combustion will impinge on the sur-
faces of said tubes to greater extent than if 85
they were arranged vertically,and which also
act in a measure, by reason of the obliguity
shown, to deflect the ascending currents of
heat and make themact more intensely onthe
bottom of the domeportion E of the boiler.

M is a jacket, preferably of sheet-iron, ey-
lindrical in form, and of a diameter a little
greater than that of the dome portion B. Said
Jjacket has its upper. edge arranged -just be-
neath and in contact with the flanged annular g5
rim ¢ of the dome E,and its lower edge placed
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in contact with the- upper surface of a flanged
metallic rlm or annulus, m*, and'together with
said rim m*is held in place by the tie:rods b,

‘which pass through the said annulus and the
said rim q, and are provided with nuts, as
shown.

I7ig°the feed:chute or passage-way through
which the fuel is fed to- the: fire-chamber A;,
and which is provided, as usual, with a sait-
able hinged feed-door, L.

Beneath the grate-bars isfor med, as usual, a

suitable ash-pit;:¢, which extends forward and:

is provided with adoor, 1%, that is opened and
closed automatically (by means to be pres-
ently described) for the purpose of regulating
the draft and thus controlling the fire.

H is a vertical pipe rising from the top of |,

the dome I, (preferably near the back part

- of this: boﬂer) and! provided atiits-upper end

20

withidisafety or blow-oft! valve; H?,. from!the
globilar chamber of which latten e*{tends a

plpe FI*, wliichi serves to carily off into' the.

smoke- flue or chimney-pipe M* of the boiler

* diy/steam blowai off at the said safety {yalve.

25
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68

P g’ thie feed water or supply pipe’of the |

Boiler, through which: thé boilerr may befed
fiom!any desived sourceé:of supply, and it i$
provided;: as: shown: at F  withi o vdlve’ or.
‘stoprock.-

T prefer tougein'connection’ with: the’ Bboiler
a:supply-tank, whichi cdn: be supplied prefer-
ably with:soft or rain water, (that will' not be
apt to'scale up: the Boiler,) and: which:should
of course:be placed High' enonghi: to geti the
requisite pressiure or head to feed‘w1th

As four or ive'pounds:of steam’ will be'the
desxrable‘*pressule at-which to: ran theboiler,

six: to-eight’ pounds: pressure: or Heéad to-the:

feed water supply willt beistifficient.

J ig-atgliss tubé coninected at itsuppei and !
lower ends with: tubes rurining into'the dome
E at lévels respectively below and’ above the

water-level;. the-saidl glass J' thug serving; in’

a'well: knowi' ‘maither,a§an indieatoi toalways
sHow the conditionor leveli of the ‘wacer in'the
boﬂer

of the’ b011e1 e‘dsends outwardly and: then up
wardly'a pipe, I,-which liag:combined with:its
uppér end: the Well Known’' méans:of a‘flexible
diaplrdagm: device; I, and a' weiglited lever |
provided: at- I* with’ regulablon -weiglits;-and:
cotinected at the other end: by a swivelj I*,

withi a¢ descénding ehain; e, the lower end’ of |

which is'fastened to'the door TF of the ash: pit
and' draft-passage. AS ngual; diy undue de- |
¢réase’ inthe' steani:pressure Wil
diaphragm: to: partially collapse, thus: letting
the: weighited ‘end of the lever go'downanditlie

othier énd' upj (so'as topullin bhe éhain‘e dnd

opén’ the draft-door I° more or Tess;) and as|i

soon' ag’ tlig’ increased generation;.caused by
0pen1ng the draft-door and'starting to brigliten’

up:the fire; shall’ have- sufficiently raised the’ |

steam-pressire of the boiler the expansion:of
the flexible diaphragm will'restore the weight-

p’ern'nh the'|:

‘344,699

ed lever to its original condition, thus per-
smibting: the® draft- door' T¥ to again' close by
‘gravity. Thé boiler is mclosed as shown,
within a casingor surrounding of brick- work,
*within'which (and exteriorly of the sheet-iron
jacket M* and the top of dome E) are formed
‘siiitable spdces: and- passage-ways for the un-

70

‘consumed’ products:of' combustion to’ pass off

to the exit flue or pipe M’

The arrows at Fig. 1 lndlcate the general
direction of the eurrents of heat, smoke and
.gases; and:an observation'of the drawings will
show that the products of combustion ascend-
ing from the fire in the chamber A strike
;against the under siirface of tlie dome E, and
.impinging against the convergent set of tubes
'C thoroughly heat them, and passing between
‘said tubes go in a partially-horizontal direc-
tion toward and dgainst the upper ends of the
Ivertical'tubes Djithat the heat and gaséshave
{tien’ to- descénd: Wlthm the cylindrical jacket
IMP and'incontact: with all the’ tubes: D; and
tal§o’ in: eontact-with: the: exterior wall' of the
‘thirner portion of the water-space D,uintil'the
toutermost portioni of the mass' of deseendmg
‘lieatl and other products comes into' eontact
'witheand! is inwardly deflected’ by the-annuluis
or cast-iron rim MY after whicli- the* wHole
fmass escapes ot w ardly beneath the: rim* M,
tand thence passes: upwardly outside of the
jacket- M gnd’ within the spaces or fined' M
iformed: witlin' the briek - work. It will’ be
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Iseeti-tHat in'a' contrivince thus organized’and:

roperating. no: portion’ of the boiler - surfaces
‘proper aré exposed, 80 as to: lose any heat
‘capable- of increasing- the steam'- generating
2eapaclt/y off the appaxatus, and’it-will-beun-

‘dexstood that by reason of the’ convergent
‘arrangement of the tubes C; and the const’ruc

‘tiotandiarrangement’ shown of the water-sur-
‘rounded: fire:chamber, the encircling series of
tubes D and the surrounding jacket’ M? with

lits'‘deflector-rim M* located as descmbed little

;oF no‘waste of the hedtr produced By the fire
fean‘oceur. |

; At suitable points: around tlie furnace-in-
‘closure of brick-work, at the-lével of thecir-

_cular space betwween the rim- plate M* and‘the’

‘lower ends of thetubes D, I haveseveral doors
f, whicli: may be‘opened: aﬁ plédsure to: afford
'easy aceess’ to the interior for the purpose of
‘readily rértoving any collection'of dust or fine

‘48hes deposited’ “Yound about the lower ends

‘of said! tubes and’ on top'of the water-space B,
'whiclk déposit- might (in time)’ impair the
proper action of these'portions of the boiler.

To:instire freer and'fuller access of the heat

'to-all portions of thee ‘base of the:dome portion’

E; I niake the cast-iron chiute I without any
top, (exeept nedr it8-outer €nd;) or, in’ other
rds; form it of only a' Hottom: and: two s1des,
1dg ‘best seent’at: Fig. 5; 80 that the products-of

' combustion’ enterlng the: inner end of sdid

chute can’ stirike: against and operate on’ the
bottom:of the dome’ B:

Of cour se many variations in’ the detalls of
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construction of my improved steam-generating
apparatus may be made without materially
changing its prineiples of construction or mode
of operation, and all such variations would
come within thescope of my alleged invention.

‘What I claim as new in the apparatus shown
and described, and desire to secure by Letters
Patent, is—

1. In combination with the cylindrical jacket
or water-space B and the upper water and
steam receptacle or dome, B, constructed with-
out any fire-flues, the series of cylindrical tubes
O, arranged convergently, as specified, and
connecting the base of the receptacle I with
the upper parb of the jacket B, the whole ar-
ranged and operating together in the manner
and for the purposes set forth.

2. In combination with the water space or
Jjacket B, the dome E, and a series of tubes
(preferably arranged obliquely) connecting
the lower portion of the dome with the upper
part of the jacket, a series of tubes, D, sur:
rounding the fire-chamber and its jacket and
connecting the base of the latter with the
water-space of the dome, the whole arranged to
operate substantially as set forth.

3. In combination with the lower water-
space, B, the upper water and steam recep-
tacle or dome, E, and the tubes D, which con-
nect the said two portions of the boiler, as
specified, a cylindrical jacket, M? depending

from the upper portion of the dome I, and

surrounding both it and the tubes, the whole
constructed and operating, as specified, so that

5 the produets of combustion first asecend in con- |

tact with the tubes and around the sides of

(2

the dome E, and are thence forced to pass
downwardly, then upwardly outside of the
said jacket, and thence over thetop of the dome
to the chimney.

4. The combination,with the boiler portions
B and E, the series of connecting-tubes D, and
the surrounding jacket M? of an annular plate,
M*, arranged some distance above the base
portion of the water-space B, as specified, and
operating, as described, to deflect a portion of
the descending currents of hot air, &e.,in the
manner shown and deseribed.

5. A feed-chute or coal-slide, L, made open
at the top, as shown and described, and com-
bined with the fire-chamber A, dome E, and
tubes D in a manner to permit the products of
combustion ascending from the fire to pass
freely into and up through said chute, and
into contact with the bottom of the dome E.

6. In combination with a boiler having a
water-space, B, an upper portion, I, a series
of tubes, D, and surrounding brick-work, form-
ing air-spaces within said brick-work and ex-
teriorly of the tubes D, a series of passages and
doors arranged, as specified, to afford access

40
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to the lower portions of the tubes D aud the

top plate of the base portion of B, for the pur-
pose of thoroughly ecleaning said parts, as
hereinbefore explained.

In testimony whereof I have hereuuto set my
hand this 8th day of August, 1885.

ROBERT 8. WATSON.,

In presence of—
W. J. McCORMICE,
W. G. WIiLMoT.




