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T all whom it may CONnCErm:

Be it known that I, LunLOW PATTON PER-
KINS, engineer, a- eub,]eet of the Queen of
Great Britain and Ireland, residing at 113
Acomb Street; Moss Lane, Manchester,in the
county of Lancaster, England, have invented

‘certain new and useful lmprovements in

- Wteam or other Fluid ‘Boilers; and 1 do hereby

IO

declare the fel]ewmcr to be a full, clear, and

exact description of the inveution, which will

enable others skilled in the art te which 1t

- appertains to make and use the same.
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therein..

Said invention was patented in Great Brit-

'aie'July 24, 1893, No. 14,294

My invention relates to improvements in

the construction of apparatus for the gener-
ation of steam or pressure vapor and has for

its object to increase the efficiency of such
apparatus and to remedy existing defects

chamber or a series of counnected vessels or

- chambers containing the hqmd to be evapo-
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disposed ‘in the furnace b and flue c.

rated. . |
T'he accompanying drawings 1llusuate the

manner in which I propose tocarry my ipyen-
tion into effect.

In the drawings: qure 1 1saleng1tud1na1
secmen of a steam beller Fig. 2 is a eross
section through the fire grate “of the same;
and Fig. 3, an enlarged elevation, partly in
section, of one of the tubes. -

Referrmﬂ' to Figs. 1 and 2, a number ef
tubes a, a, each containing a quautity of
liguid and hermetically eealed are vertically
The
upper ends of the tubes pass through thesholl

of the vessel d, ard are made tight where so
40 D

assing through in the manner hereinafter
deseribed and illustrated in Fig. 3.

The vessel d, contains the liquicl to be evap-
orated and the line e, ¢, indicates the normal
liquid lovel. The fuel is introduced through

the fire door ¢, onto the fire-bars %, the nec-

- essary air for combustion being edmltted
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through the door 5. The door £, provides
means for sweeping the outer surfaces of the
tubes and foradmitting cold airif it isdesired
to check the generatlen of steam. At/ isan
ordinary bridge and atm, a door prewdlng
access to the ﬂue c. The tubes immediately

[ h . -
Ll - - L
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I employ a.number of separate her--
metically sealed tubes, each partially filled .
with liquid, in combination with a vessel or

-

above the hottest pert' of the fire are eherter'

and consequently have less exposed sarface
than those on either side or in the flue. |

To enable the indicated form of shell to
withstand internal pressure the tubes are

made to act as stays and the portionsof the

tubes above the level of the liquid serve to
dry the steam and to superheat it to somne ex-
tent.
or strengthened in any ordinary mauner.
The shell may be of any suitable’form other:
than the forin illustrated and the tubes may

be disposed at any angle orangles which will

allow the liquid eeummed to gravitate to the
lower ends,or the tubes may be bent in such

a manner.as to act as fire-bars, or to eenetl-
‘tute the sides or end of a fire-box.-

The heated gases may be made to pass
around the ehell or in any other direction
but it is preferd.ble that the hottest gases
shall come into contact with the tubes before
siuch gases come into contact with the erdl-
nary heating surface of the botler.

The quantity of liquid put iato the tubes
t should besuch as that all the liguid contained

in the tubes cannot be entirely converted into

vapor which would lessen the efficiency of the
| tubes as conductors and permit the tibes to

become overheated owing to the fact that a
comparativelyslowcir cul.-.tflen of superheated

vapor would be set up instead of a series of

rapid convorsions, first of & liquid into a va-

poraccompanied b y alarge absorption of heat

from the fire, and then frem a vapor into a
liquid with an equivalent surrender of heat
to the water contained in the boiler.

When it would be desired to generate steam
of sucli pressures as are u'euerelly now in use,
say one hundred to one hundred and fifty
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The ends of the boiler inay be stayed
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pounds per square inch aund when the com-

bustion of the fire would be under the condi-

tion of natural drafts, 1 should prefer that

abont one-fourth of the internal volume of
the tube shall Le filled with liquid, and that
if one foot in length of the tube be immersed
in the liguid in the boiler or vessel, three feet
shall be exposed to tire action of the furnace
or source of heat. I have found thatitis not
advisable in any case that the quaatity of
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liguid within the tube shall be less thah ablout
one-sixth or more than about three qumters |

of the capacity of the tube.
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The liguid which I prefer to use is water !
but I do not confine myf;elf to this liguid as
it might be advantagecus to employ spirits,
hydro-carbous or other lignids which have
higher or lower boiling points or which bet-
ter resist the effects of flOSt I have found
it advantageous in certain cases, particularly
when ‘mbef-; are working af low pressures and
temperatures, fo exbaust them of air as far
as practicable.

The action of the apparatus is as follows:
The heat applied to the lower portions of the
tubes is rapidly transmitied through them to
the liguid eontained. in the boiler by the
agency of the liquid eontained in the tubes,
which becoming partially evaporated, as-

cends, giving out its sensible heat and in con-

densing, its l&tent hieat, to the liquid in the
boiler, the condensed llqmd contained within
the tubes descending to be again evaporated.
By suitably proportioning the tubes, the in-
ternal pressure may be so mguldt,ed_as to al-
ways iusure that the contained liquid shall
be kept in contact with the interior of the
length-of the tube exposed to the furnace
even with higher temperatures than are gen-
eraliy em ploye |

In Kig. 3 the method of fixing the tubes in
place and of inereasing the cxrculauon 1:;
shown. Thetube A isprovided w:th a coney’
immediately beneath the plate a’ of the vessel
d which forms a tight joint therewith and is

-provided at its uppel eitd with a nut &" which
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engages with tho plate b’ of the vessel, the
lower edge of said nut being ««ha?pencd e
shownp, so as to make a narrow metallie joint
at I’. A circulating tube m, provided with

suitable apertures n, », therem for the pas-
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sago of the laqtud SurrolL ds the tubes within
the vessel and serves to materially increase
the cireulation of water around the tyubes.
bDald eiroulating pipes o Lm act a8 & disiaice
piece between th@ plates ¢’ and b’ of the ves-
sel d. -

By constr ueumr thH m . ﬂenm*a,tels, in ac-
cordance with my invention, the following
principal advantages dre obtmned i hav

found that thess tubes evaporate more liquid
than an equal amount of any ordinary heat-
ing surface.
ber ot these tubes cannoct empty the boiler,

whether the {ailure occurs within or Wlthout
the shell, and neced not therefore necessitate
the stoppage of the bLoilers. Liauids cofi-

The failure of one or any num-
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} taining ldl‘”e quantmes of sedlmentary mat- 5«

| ter may be tised in the oeneration of steam
becanse any deposit of acale forming upon
the tubes will be only upon thejr external
surfaces and will, by i increasing in thickness,

allow their tempamtures to rise and theraby 6o

to erack and detuch the scale or sediment

which will fall to the bottom of the water

space whenese it can be readily removed.
- Iwould haveit understood that I am aware

that it hias been proposed to use hermetically 65

sealed tubes charged with minnte guantities
of Jiguid in the generation of steam, but on

the application of heat to tubes:so charged it

has been found that they become red hot,
thereby proving that the superheated or su-

percharged steam entirely filling such tubes

has not constituted’ & buﬂiuently rapid me:
dium for the transference of heat.
aware that with a view of obviating this fatal
defect, apparatus known as “Perkins’ high

pressure hot water heating apparatus’ has.

bean used in connection with steamn boilers,
but in such apparatus water has been caused
to circulate through closed tubhes outwardly
exposed to the water 1o be evaporated and to
the heating furnace.

Ido nottherefore claim the use of the sealed

tubes excepting when charged and applied

in the manner substantlally as hereinbefore
set forth. -
*What I elaim is—
A steamn generator, consisting of a vessel d,
tubes a, partially filled with llqmd and her-

'metlca*iy sealed, sdid tobes extending dia-

metrically across and engaging opposite walls
of the vessel s0 as to strengthen the same, a
portion of said tubes being above the line of
liquid therein, whereby the generated steam
will be superheated a circulating tuba m,
extending entirely across and engaging with
opposite walls of the vessel o as to strengthen
the same, and having apertures n,surround-

. 1ng the portion of each tube a, within the ves-

sel d: and a furnace b, for. heatlng the por-

‘tions of .the tubes a, 0u1331de of said Vessel

%ubitantmlly as set forth,

[ Thisspecification signed and mtneased the'
2d day of February, 1894,

LUDLOW PATTON PERKINS. a

1tnessea *
‘. ENTWIBLE
RICHARD IBBERSON.
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