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 HORACE BOARDMAN, OF PLATTSBURG; NEW YORK.

~ IMPROVEMENT IN STEAM-BOILERS.

* Specification fm'-m'mg-pa,rt of Letters Patent No. 12,665, dated April 10, 1855,

To thZ whom it mar J eoncemt | :
" Be it known that I, HORACE BOARDMAN of

- Plettsbm o, in the county of Clinton and State
. of New York, have invented certainnew and
~ o useful Improvements in Steam-Boilers for Lo-
. comotives, &c.; and I do hereby declare the

- ~following to be a full, clear, and exact de-

semptlon of the same, reference being had to

~the accompanying dl&Wlllﬂ‘S makmo‘ a pmt'

_:thereof in which—

Figure 1 represents a eentrel 10n0*1tud111e1

and vertlea,l section through the h011e1 - Fig.
2 represents a vertical trensverse se(;tlon look-

- ing to.the right of the red line z « of Fig. 1.
L Flﬂ' 5] represents amodified form of the method
ooof eontmetlnﬂ or graduating the openm o8 in |

' ff‘fi";"'_";;_:the tops of the vertical tubes or flues.

~ . Similar letters where they oceur in the Sev-
Ceni elel figures denote like parts.

v In boﬂers where vertical ﬂues or tubes a,re"
- . ‘used the tendency of the flame and heated
. o produets of eombustion is to pass over the

- first flues of the series nearest to the fire-box
- or furnace, and not to descend them until

- -checked near the end of the boiler.
.~ seminates the burning products unequally
-~ through the flues, the ﬁrst of the series not
¢ recelving their eqmtable propmtmn of heat,

- while the others are receiving too much.

© . The object of my mventmn 1S to overcome |
L thls irregular transit of the heated products
o of eombustlon and to equalize it throughout
. the entire series of tubes or fiues; and the na-
~. ture of my invention consists, first, in gradu-

o ~ating the openings in the tops of the Vertwal

:f] tubes or flues, which may be done by gradu-

~ally chmmlshmﬂ' the diameters of the tubes

I from those nearest the fire-box or furnace to

- those most remote from it, so that greater flue-

- -+ space shall be presented to the heet and flame
~ . at the points where its greatest tendency is to
. pass over the tubes and lesser flue-space
 where its tendency to descend is greatest; or

- .1t may be done by dloppmﬂ* thlmbles W1t11
- graduated openings in them into the tops of
- the tubes whose diameters are uniform

" throughout, said thimbles being provided with

flanges to prevent them from dreppma' down

©into the tubes and tohold them in their places; |

SR “and, secondly, in connecting with the gradu-

L ated flues or tubes a sem1-dw1s1on plate ‘or

" This dis-

plates i in the ehambel in the bottom of the
boiler, which plates are so shaped as to  pre-

sent ﬂ'reftter facilities of egress to the flame

and heated products from the tubes nearest

the furnace and restrain them more in those.
more remote from it; and, thirdly, in inclin-

1ing the tubes both ways from the center lat-

-ere,lly, and also inclining the flue-sheets in

which they are riveted in the same directions,

' so. as toform a space central between the
tubes in which the sediment may deposit and
from which it may be removed readily, and
for the further purpose of having the flue-
sheets normal to the line of tubes to facilitate

their being properly riveted therein.
To enable others skilled in the art to make

‘and use my Invention, I will proceed to de-
serlbe the same with refel ence to the draw-

ings.
A represents the ﬁre—bex or f arnace, and B
the door,through which the fuel is fed into it.
C is an open space in the boiler between the

fire-box and the descending fiues to allow the

boiler to set over the axle of the dmvmg—
wheels of the locomotive.
D is the water-space in the boiler, and K a

_ehamhrll which T call a “combustion-cham-
‘ber,” stendmn* from the fir e—box to near the

front of the b011«t1
“The tendency of the flame and heeted pro-

duets of combustion is to pass to the extreme

end, K, of the combustion-chamber, instead

of deseendmﬂ' the flues F, and fOl more of the

heat to pass through the flues or tubes at the
end K’ than at the other end.
this transit of the heat through the tubes I

‘and ecualize the heat throughout the boiler,
I gracdually diminish in size the tubes K, plac-

ing the larger ones nearest the fire and the

‘smallest ones most remote from it, so as to
‘have more flue-space at one end than at the
other, and thus draw the flame and heat
th]:'ea..;gh those tubes over which its tendency

to pass is the greatest and restrain 1ts passage

through those 1 in which the greater quantity

of ireet tends to pass, and thus equalize the
pazsage of the heated products throughout
the extent of the combustion-chamber E.

This method of gradually diminishing the

size of the tubes may be practiced in the con-

struetion of new boilers, or the tops only of

To regulate
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orciiiiniiiiioooo o the tubes may be thus gradually diminished | The: flue-sheets K K ineline upward ‘both -
s Inegize, leaving the main: part of them of uni- ;wajys from the center of the boiler,as seenin:
S I R ;formSizei;s fbiuitf to apply the remedy:to boilers | Fig. 2, so as to stand at -11gh13- a-nﬂ'les to the:
s already constructed I propose to use a series étubesI‘ which areinclined. : This 111(31111&1310]15 RS
o o of eastiron thimbles, @, Fig. o, provided with | of the tubes and flue-sheets are, first, to allow
oo oo flanges e The body or stem of these thim- | a central space, 1., between: the flues, into: =
i niiiiiiiiiiiniii gbies-m theu outer diameters may be of the | which the sediment may deposit and. fmm. EE
i oo same size of the ealiber of the tubes or flues, { which .1t may be removed readily; and, sec-:
oo i and the openings only in said thimbles may | ondly, for the purpose of fairly 1ivet1n0 the:
oo s nenns s begraduated.: These thimbles may be dropped | tubes into the tube or flue sheets. 1T the flue-
| - intothe upper ends of the tubes, their flanges | sheets were horizontal and the tubes inclined,
oot oo catehing over the t()ps of the tube‘; and thus |-orif the tubes were vertical and the .ﬂﬁue--ﬁ o
oo s rhelding themselves - in position, .whﬂe the i sheets: ineclined, they could not be well se-
CEEEELREiiiEiriiagtiiig ﬂanﬂ*es serve as a shield or protection against | cured one to the other, because in either case:
Ciiiiiooivorivoirioiooo the action of the fire on the riveted joint of | the ends of the tubes must: be inclined to::
oo oo the flue and: flue-sheet.  They likewise pre- | meet ‘the sheets, and 1if the: tubes are not
o iiiooo oo oo ventthetubesfrom (31(3@;,ging.rj:j as theyarelarger | square at their ends: such ends cannot be:
it below the opening than at it and allow every- | turned out to be riveted, as there would not
... . thing that enters to pass th1011ﬂ'h Thus a | be any support on the i].i(}WGl? side of the tube.
R bo:{lel. already constructed may be'pmvidedi for the tool which isfirst.driven into the tube . .
s wiithe  graduated copenings in the tops of its | to turn the riveting-flange on it. - 1t 1s there-
 vertical tubes, although the tlibéS themsetves' fore mecessary in :pe1feet riveting that the
5?éii?Eii?EiEiéé5:é%55iii:ZEE§;?ill'l-&y'beOflllllfﬁlmbctllbﬁf SRR | sheets andtubesshould%mnd atnﬂ‘htan le%ez%za
55!f!?3:=§i?!?=5ii!f?§?fff?§???5!-!-Belﬁ‘Wtheﬂll@SPlS'ﬂ’Chc‘lmbelG‘lﬂ\?hl@hurtﬁeﬂr(‘h(}rthel S R S T S S S A S S S
oo two seml-partition or division 'platscs H,are | - Having thus fully de%ubed the ndtme of N
viociiiirsooce arranged. - These plates H underneath the emy mventlon what 1 claim: therein as new, '
o tubes cof .smallebt diameter : extend down ::amd desire to secure by Letfers Patent, 18—
S nearly two-thirds of the height of the cham-| ' 1. The graduating of the openings in the
oot bery rand run - baek, mehnmn* upward, until | flues or tubes in the manner and fm' the:pm- SRR
=-;:;;;f;i:f;;;f;;:--:-:i:':':';'theyre‘ach'11?6331’*13]16'tub'esof'larﬂ'estcd;hber; épgse set forth, 0 i i
ooviiioooiorooonoorowhere they terminate. - This is for: the pur- | 2 -Iﬂ-connectmnﬁiththe ﬂuesm tube'% the SRS
it oinooon0 pose of faeilitating the egress of the heated- semi-division lue-plates I in the chamber Gry 0
-------------- products from the ]arwer _tu'b_e%_ and to check | for regulating and equalizing the egress of the EES
... ... itthroughthe smallerones; or,in other words, _hiea;ted' 'pmducts thlc)uﬂ*h' = mdi ?mbeSi a%,Si set EE
';';;'5;5;5555555stoald-lndlaﬁmwthehea,‘ted ploductsthlouﬂ'hg 5f0rth L R S N
R o the tubes, over which their tendency is to | 3. 'The 'mclmatlon of bhe tubes and tube- o
pass, and to restrain their passage through | sheets for the double purpose of preservinga
the tubes to which they tend the greatest, space between the tubes for the sediment to
and thus both the ingress and egress of the | collect in and from which it can be readily
heated products to and through the tubesare | removed, and for preserving a square surface
in a great measure regulated and equalized. | between the tops of the tubes and said sheets,
I I are two doors arranged in the bottom of | so that they can be fairlyriveted, as set forth.
the chamber G, opening downward, for the
purpose of cleaning out said chamber or for "H. BOARDMAN.
removing or repairing the flues. The heated |
products, after passing through the chamber Witnesses:
(x, pass up and out through the space J or A. B. STOUGHTON,

into the chimney. . . THOMAS UPPERMAN.
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