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- known as ‘*vertical,”’ and is connected in
- principle with that class which is provided

- the adhesion of the same to the flues, ecrown-
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tical qectmn of a boiler constructed in acecord-.
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- combustion.
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“shell a vertical cylindrical diaphragm, N, |

- where it Would prevent the rapid production

‘neets with any ordinary supply- plpe J.

boiler proper, and is provided with the hand-
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To all whom it may concermn: ]
Be it known that 1, BENJAMIN N. PAYNE,
a citizen of the Umted States, 1831(11110* ab
Elmlra in the county of Ghemung and State
of New York, have invented certain new and

nseful Impwvements in Steam - Boilers, of |
‘which the following is a specification, refer-

ence being had to theaccompanying drawings.
This mventmn has relation to steam-boilers,
and is illastrated in connection with that elass

with means for producing currents in the wa-
ter within the boiler, the object being to pro-
duce aud control such currents in shcll man-
ner as to positively deposit sediment and for-
eign substances in the water at convenient
polnts for removing the same, and to prevent

plate, shell, or other portions of. the boiler

of steam and ot;hermse 1mpair the operation
of the boiler.

The invention consistsin certain features of
construction hereinafter described,and. pmtlc
ularly pointed out in the claims. |

Referring to the drawings, Figurel isa ver-
ance with my invention. Fig. 2 is a vertical
sectionshowinga modification of my invention.

Like letters 1ndlcate llke parts in both ﬁg
nures.

Arepresentstheﬁle box B thegrate, C the
ash-pit; D, a series of fire- tubes passing from
the crown- qheet K to the head I of the boﬂer
proper. |

H 1epleaents the steam exit-pipe, which is
provided with the safety-valve I, and con-

W

The stack or up-take K may be arranged in
any suitable manner to 1eeelve the pwducts of

Li represents the shell or outel casing of the

hole or cover L’ preferably arranged near the
base of the boﬂer |

By means of any suitable supporting- Stays,
M, I support between the tubes D and the

50 'Wthh extends from near the bottom to near

the diaphragm.

depending pipes O.

portion of the shell and from the outer annu-

the top in one form of my invention, and com-
pletely to the top or head of the boiler in the
modification of the invention.” In both forms
the diaphragm N is of such relative diameter

as to form an annular space between itself and 55
the shell, and a similar space around the tubes
and between itself and the walls of the fire-
box.
directly with each other at the bottom of the
boiler, and indirectly with each other at the
upper end of the same. This indirect con-
nection at the upper end of the boiler, which
I provide, may be either a secondary dia-
phragm, O, secured to and depending from
the upper head of the boiler, or 1t may be a

These two annular spaces communicate .

6( ) B

series of bent pipes leading tthllU‘]l the dia« 5

phragm and depending downwmdly within =~

the outer annular space between the shelland =~

This being the CIOIl‘%tl uctlon the opel ation is
as follows: As the heated waJtel rises it flows
inthe oneinstance over the upper end of thecy-

{ lindrical diaphragm N, and, striking against

the depending dlaphmo m O, is directed down-

rises within the inner annular space to 1epeab
the circuit, and any sediment or substance of

greater Spemﬁc gravity than the water i nat-

below the lower end, of the diaphragm N and
within easy access of the hand-hole L.

o

‘ward inthe outerannular SPace until it reaches 7 5 ; |
-the bottom of the diaphragm N, when it again

| urally finally deposited in the base of the boiler 8o .
Inthe ;-¥ '

other instance the same courseis taken by the L

| water except that it passes throughthecurved ~ =
It 18 1ead11y understood 85-"_-
that by reasonof the contactof the water with

the wallsof the fire-box, and with the series of -

fire-tubes, it becomes quicklyheated and rises
‘within the diaphragm, and thenece passes over . -~
the same, and is by said pipes or the secondary = -
~diaphragm O positively deflected in a down- =

the same or through the bent pipes secured to

ward current, as above described. In both

constructions steam is taken from the upper o

lar space, and the upper ends of the flués are,

and burning.

I donotlimit my mventlon to the emct con IOO B

“ .

95 .

by the constant circulation of the water, ])16-_:_'_- e
‘vented from undue expansmu.. ovmheamng, o
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struction shown, but reserve myrightto change

‘the same to horizontal boilers and for other

- purposes, and to any extent and In any man-

ner within the skill of persons conversant with

5 boiler construction.

[O

P

Having described my invention and its op-
eration, what I claim is—

1. In a boiler of the class described, the
combination, with its outer shell, fire-box, and
tubes, of a continnous cylindrical diaphragm
extending from near the bottom of the fire-box
upwardly to near the top of the same, and a

“depending secondary diaphragm or its de-
scrited equivalent arranged between the main

diaphragm and the shell,substantialiy asspeci-

fied.
2. In a steam-boiler of the class desecribed,

322,475

the combination,with the fire-box A, the fire-

tubes D, the head F, and shell L, of a contin-
nous cylindrical diaphragm, N,extending from

20

near the bottom of the fire-box and around the

fire-tubes to near the head ¥, the supports M,

and devices, substantially as desecribed, for
directing water from the inside of sald dia-
phragm over its upper edge and downwardly
between it and the shell to the base of the
boiler, substantially as shown and deseribed.

In testimony whereof I affix my signature 1n
presence of two witnesses.

BENJAMIN N. PAYNE.

Witnesses:
E. B, SM1TH, |
HENRY L. TAYLOR.
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