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‘type, which shall be exceedingly simple and
durable in its construction, easily managed,

o embie those skilled in the art to which

‘rear) of a steam boiler or generator made ac-

‘ROBERT 8. WATSON, OF BAY CITY, MICHIGAN, ASSIGNOR OF TWO-THIRDS

TO BENJAMIN J. WATSON AND MICHAEL GARLAND, BOTH OF SAME

PLA.CE.

 BOILER FOR HOUSE-WARMING APPARATUS.

EPECIFICATION fo_rmir.tg part of Letters

Application filed Augnst 22, 1885,

Patent No, 344,699, dated June 29, 1886.

Sei‘inl'}?n. 175,053, (No model.)

To @ll whom 6 may concern:

Be it known that I, ROBERT 8. WATSON, of |
Bay City, in the county of Bay and State of
Michigan, have invented certain new and use-
ful Improvements in Boilers for House-Warm-
ing Apparatus; and I do hereby declare that |
the following is afull, clear, and exact deseri p-
tion thereof, reference being had to the ac-
companying drawings, making part of this
application. | | S

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
purpose of heating (by steam supplied to radi-
ators located in the apartments) the interiors
of dwellings and other buildings, and has for
1ts main objects to provide. for use a steam-
boiler or steam-generating apparatus of this

efficient in its operations, and abt the same
time capable of producing a maximum amount
of steam-generation with a minimum consump-
tion of fuel. = = | |
To these main ends and objects my inven-

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

my 1nvention relates to fully understand and
practice the same, I'will now proceed to fully
describe 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 specification, and in which I have
shown my invention carried out in that form
In which I have so far suceessfully practiced
it, 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

cording to.my invention. Tig. 2 is a hori-
zontal section on aplane indicated by the line

vz of Fig. 1. TFig. 3 is a partial vertical sec-
tion-at the line y % of Fig. 1, showing the con- |

struction of the feed-chute of the furnace and
1ts relationship to the dome of the boiler. 5o

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

A is the fire box or chamber of the boiler
surrounded by a waber 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 construction, to be presently deseribed.

1 18 the dome or uppermost portion of the
boiler, in which the steam generated over the 6o
top surface of the contained water 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 I, as clearly shown, is preferably 65
cylindrical in contour, (like the water-space

B3 surrounding the fire - chamber,) and has
about the same diameter as that of the lower-

most or base portion of said water-space B,

and 1s located some distance above the top of 70

sald 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 K, all as clearly shown. |

C represents another series of pipes which
also communicate at their upper ends with
the dome If,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
ab their upper ends,so that the ascendiug pro-
dacts 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 on the |
bottom of the domeportion E of the boiler. go

M’ is a jacket, preferably of sheet-iron, cy-
lindrical in form, and of a diameter a little
greater than that of the dome portion E. Said
Jacket has its upper edge arranged just be-
neath and in contact with the flanged annular g5
rim ¢ of the dome B,and its lower edge placed
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in contact with the- upper surface of a ﬂanged ed lever to its original condition, thus per- -
metallic rlm or annulus, mf, and’ together with +m1tbmg the  draft- door I’ to acram close by
said rim m*'is held in place by the tie:rods b, | gravity. Thé boiler is mclosed as shown,
which pass through the said annulus and the | within a casing or surrounding of brick- work, 70
5 sald rim «, and are provided with nuts, as | within'which (and exterim]yof the sheet-iron
shown. jacket M? and the top of dome E) are formed
17 isthe feed:chute or passage-way' throuwhf suitable spaces and: passage-ways for the un-
which the fuel is fed to- the- fire-chamber A consumed’ products of combustion to” pass off
and which is provided, as usual, with a smt to the exit flue or pipe M> : 75
10 able hinged feed-door, L. The arrows at Fig. 1 indicate tlie general
Beneath the grate- ‘bars is formed, as usual, a | direction of the currents of heat, smoke and
suitable ash-pit; ¢, which extends forward and-|.gases; and:an observation'of the drawmws will
is provided with adoor, I% that is opened and | show that the products of combustion ascend-
closed automatically (by means to be pres- | ing from the fire in the chamber A strike 80
15 ently described) for the purpose of regulating éa;ﬂ‘ainst the under stirface of the dome E, and
the draft and thus controlling the fire. | impinging against the convergent set of tubes
H is a vertical pipe rising from th’e‘t‘op'of 'C thoroughly heat them, and passing between
the dome E, (preferably near the back part | said tubes o0 in a pﬂ,rtlally -horizontal direc-
- off tha: boﬂer) and’ provided at ity upper eitd- | tion toward and against the upper ends of the 85
20 withia'safety or blow-off: valve; H?, fmmft’hef | vertical tubes: Diithat the heat and gases have
olgbiilar chamber of which- latt«ev e*{tends ‘! then: to- descénd: withiin the cylindrical jacket
plpé FI*, which! serves  to carry off into the-.‘M“ and'id:contact- with' all the’ tubes: 19 and
“smoke-flue or chimney-pipe M? of the boilér |'also’ in:contact with: the: exterior wall of the
- any'steam’ blown: off at the said: Safeby ‘valve. thirer portion: of the watet- .space D,uintil'the go
25: P iy’ tlie feed wiater or supply pipe‘of the: . outermost portion:of the mass of’ descendmg '
Boiler, through which® tlie boiler may befed Teat and other produets comes into: contact
from!any desived’ source:of supply, and it is withiand!is inwardly deflected by thie-annulus
provided;: as: siown: at F o with: a* valve' or | or cast-iron rim MY after whicli- the: whole
“stoprdock:-  mass escapes: outwardly beneath the rim* M* 95
30! T prefer toulein‘connection’ with' the boiler |land’ thencé passes: upwardly outside of the
a'supply-tank, which cdn: Le supplied prefér- |jacket M? and within the spaces or flnes’ M
ably with‘soft or rain water, (that will'not be | forméd’ witliin’ the brick - work. It will be
apt tosceale up the boiler,) and: which. should' || seeti‘thiat-in-a: contrivance thus organized’and
of eourse be: placed hmh enionghi to' geti- the | dperating no: portion’ of the boiler-surfaces 100
35: réquisite pressure or head;to feed‘mth Eproper aré exposed, 80 as to’ lose any heat
As'four or five'pounds:-of steam: will bethe | 'capable- of increasing- thie steam'- generating
deSIrable"pressure at which:to ran’ theboiler, fcapaclby off the appalatus, and'it-will Be un-
six: toreight pounds pressure or ligad: to: t’he* *dGIStOOd that by reason of the' convergent
feed-water supply will' be:stifficient. armngemenb of thie tubes C; and the construc- 105
40! Jisa‘glass tube coninected at its'upper and | tion'and’arrangement shown of the water-sur-
-~ lower ends with: tubes ruiining’into'tié dome | rounded fire:chamber, the encircling series of
E at lévels respectively below and: above the | tubes D and the surloundmg jacket M’, with
water-level; the said’ glass J' thus serving, in: its:‘defléctor-rim M* located as desembed Tittle

aiweli: known manner,asan indicator toalways  or no'waste of the heat produced by the fire I10
45 show the-conditionor ]evelr of: the wacer in‘the |i can’occur..

poiler. - At suitable points-around thie furnace-in-
Fromi'the:front wall’ of the doime portion’ D -closure-of brick-work, at the-level of the-dir-

of the boiler extends outwardly and: then up- | cular space betwween the rim-plate M* and‘the’
__ w’ardljya pipe; I, which hag combined with:its | lower ends of thetubes D, T haveseveral doors 115
50! upper end the: well known’' méans:of aiflexible f, which'may be opened- at pléasure to- afford
diapiragm: device; I*, and a weiglited' lever | easy access’ to the interior for the purpose of
provided: at- I¥ wwh regulablon -weighits; and- | readily rémoving any collection-of dust or fine
connected’ at the other end by a swwel 14, |'ashes deposited’ round* about the: lower ends
with a: descéending ehain; ¢, the lIower end’ of |! of said: tubes and’' on top of the water-space B, 120
= which'is' fastened toithe door I of the ash: -pit | whiclé deposit might (in' time) impair the
and’ draft-passage. As ugual; diy undue de- | proper action of these’ portions of the boiler.
¢rease’ in'the' steany:predsure Wlll permlb the'|' Tosinsure freer and'fuller access of the heat
‘diaphragm' to: partially collapsg, thius: letting |'to-all portions of the base of the'dome: portion: |
~ the: welghbed end of the leéver go'downandithie | E; T make the dast-iron chute I? without any 125
6o otlier end' up;: (8o’ as'to'pullin: the chaln e dnd top, (except nedr its outer end;)’ or, in' other
opén’ the:draft-door I° more: or less,) and as |i words; form it of only a' bottom-and: two sides,
soon! 48 the: increased generation;.caused: by rasa:besb seéit:at- Fig. 5, 80’ that the products of
0pemng the draft-doorand'starting to brighiten: | - ¢ombustion ehtermg the  inner end: of said
~_up’the fire;-shall’ hiave: sufficiently raised the’|! chute can’ strike: against and' operate on’ the 130
65 Steari- pressufre of theboiler the expansioniof | hottom:of the dome E:

the fléxible diapliragm will‘restore the weight- I Of course many variations in’ the detaﬂs of
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construction of my improved steam-generating
~apparatus may be made without mftteually
changing its principles of construction or mode
of operation, and all such variations would

5 comewithin the scope of my alleged invention.
What I claim as new in the apparatus shown
and described, ‘md desire to secme by Letters'

Patent, 18—
| 1. In combination with the eylindrical jacket
10 or water-space B and the upper water and
~ Steam receptacle or dome, E, constructed with-
out any fire-flues, the series of cylindrical fubes
C, arranged converg gently, as specified, and
connectnw the base of the receptacle I with

15 the upper p‘ub of the jacket B, the whole ar-

ranged and operating together in the manner
‘and for the purposes set fmth

2. In combination with the water quce or

jacket I3, the dome E, and a series of tubes

20 (plefembly 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- ch*'unber and its JaJCL.et and
CDIHIGCEI ng the base of the latter with the
water-space of the dome, the whole arranged to
opemte stbstantially as set forth. |

.-In combination with the lower water-
sp'tce B, the upper water and steam recep-
tacle or dome, I, and the tubes D, which con-

i
{Jt

30
specified, a cylindrical jacket, M>, dependmw

from the upper portion of the dome I, and .

surrounding both it and the tubes, the Whole
constr ucted and operating, as specified, so that
the products of combustion

1rst aseend 1n ¢on- -
tact with the tubes and around the sides of |

L

| 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 connectm@ 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 4z
operating, as described, to detlect a portion ot
the descending cmlents of hot air, &c.,in the
manner shown and described. |

5. A feed-chute or coal-slide, L, made open
ab the top, as slmwn and descubed, and com- 50
bined with the fire-chamber A, dome L, and
tubes D in a manner to permit the pmducts of
combustion ascending from the fire to pass
freely into and up thr ough said chute, and |
into contact with the bOttom of the dome K. 55

6. In combination with a boiler having a

40

‘water-space, B, an upper portion, H, a series

oftubes, 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 smclﬁed to afford access
to the lower portions of the tubes D aund the

top plate of the base portion of B, for the pur-

60

 pose of thoroughly ecleaning said parts, as

‘hereinbefore explained. 63
nect the said two portions of the boiler, as |

In testimony whereof I have hereunto set my
hfmd this Sth chy of August, 1885.

ROBERT S. WATSON. -

In presence of—.
W. J. McCoRMICK,
- W. G, WILMOT.
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