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This mwntmn is %pphmble to steam boil-
ers, steam condensers, refrigerators and the
like in which- heat is. to be translated or
transferred from one medium to another.

- This invention relates to a ‘steam boller
of that type in which thereis provided with-
in.a water and steam container or shell, a
‘nest of open ended water tubes armnoed
criss-cross relative to each other; said mest
comprising a flue across which the water
tubes extend to open at both ends into the
water and steam space inside the shell and
outside the flue. -

An object of this invention is to p10v1de

a water tube boiler of cheap and simple .

construction which is easily constructed and
can be easily taken apart for cleaning and

repairing, or for replacing tubes, and can
be easily put together without dlstmbmgv

the fittings or connectmns of the boiler.

An ob]ect is to provide a water tube boiler
of the type just referred to which is cheap
and simple 1n construction and is adapted
to supply steam at extremely high pressure

5 and with great economy of heat and with
which a maximum heating surface i is devel-

oped.
An. object of the mventmn is to so con-
struct the boiler that it will sustain exces-

sive pressures, and to make provision where-

by good circulation within the boiler is se-
cured, also to provide for an effective steam

. dome in any position in which the boﬂer is
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placed.

Other objects, advantages and features of .
invention may-appear from the aceompany-

ing drawings, the subjoined detail descrip-
tion and the appended claims..

The accompanying drawings illustrate the
invention in some of the. forms in which it
may be applied.

Figure 1 is a perspective view of an em-
bodiment of the inventien applicable as an
¢élement of a steam  generator, or..a water

5 heater, a condenser; ora refrloeratlno appa-.

ratus.

Tig. 2'is a top view of the embodiment.

) shown in Fig. 1.

50:

Fig. 3 is an axial sectmn on line w3 Flcr 2.
Flo 4 is a side elevation showmg an em-
bodlment like that of the preceding views
arranged aslant to an exaggerated degree on

bnck work fire box-or furnace.: Port10ns-~

_are broken away and. partly sectioned on

Serial No. 462,100.

line aﬁ Fig: 2, to. expose exterior and also
inter 101 constructlon of the flue.
Fig.

Fig. 6 is an outsude plan of e1thel head
removed.

TFig. Tisa perspectwe view of the water
tube nest or flue shown in preceding views.

Fig. 8 is a view of the inside face of either

‘head 1emoved

Fig. 9 is a fragmental view illustrating a

5is.a traomental VleW in section on:
line ms Fw 2; showmcr unlon “of shell and
“head.
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joint “between a head and the stay bolts that

hold the parts together.

Fig:10 is a view analogous to Fig. 9 show-

ing another form in which a. steeple nut is
used ‘

Fig. 1l isa perspectlve view 111ustrat1no a
steam. boiler in place constructed in accord—
ance with this invention and having a flue
trolley.

Fig: 12 is a fragmental view of the boiler
shown in Fig. 11 the head being removed
to allow the flue to be withdrawn.

The shell 1 is-of any suitable form and is
shown as a cylindrical wall-connected to the
heads 2, 3. Hach of these Leads is provided
wWith an outer. grooved flange 4 in which the
shell 1 is seated on a copper wire washer 5.
Said heads are also provided wit h an inner
grooved flange 6 in. which is seated the par-

a]lel walled flue. 7 which is formed with
The:shell 1 and flue 7 are
fitted at each end to bear upon copper wash- -

four flat sides.

ers as -at 5. The shell and flue forces the

copper washers 5 against the outer wall @ of ¢

the outer grooved ﬂanoe for the shell and

. the inner Wall b of the inner grooved flange

for the flue, thereby making the joints steam
tight when the heads are secured in place.

The heads are provided respectively with &

a flue opening 8, and the inmer grooved
flange formed by the annular walls' 9, 10

" forming the flue seat.” The flue openings 8,
are .preferably square and are surrounded

by the.annular walls 9, 10 to receive the ends
of the flue 7 which fits in sald inner grooved
flange or seat 6.

Said flue is provided with series 11, 12 of
water tubes. The axes of the tubes of each
series are arranged in planes at right angles

to the axis of the flue; the tubes 11 of one

series being transversely, arranged to the
tubes 12 of another series; The tubes of
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each respective series are arranged in stag-
gered relation to the tubes of the other
series. The flue is seated in the seat 6 and
when the shell and the heads are in place,
said water tubes extend directly across the
flue, and their open ends are expanded into
the walls of the flue, in a well known way.
These water tubes may be disposed as closely
together as may be practical to leave a tortu-
ous but otherwise clear passage for flame
and heated air through the flue. ' ’
After the parts are all assembled with the

shell and the flue in the seats 4 and 6 in the °

bottom and top heads, the parts are secured
together by the stay bolts 13, 18’, each hav-
ing nuts 14 and 15 at the opposite ends and
ductile washers 16 preferably of copper,held
in annular seats 17 therefor.

In the case of a boiler, water is fed there-

to by the low level pipe 18 and steam is

drawn out through the high level pipe 19.

The unit constructed of the flue and tubes
is complete within itself and can be de-
tached from and applied to the service de-
sired; and whenever repairs are required,
the whole unit may be taken out and a new
unit substituted therefor in a-very short

time. .

" Tt is also apparent that by removing the
top head 8 the flue 7 can be removed and a
new one inserted; thereby further reducing
the expense of repairing, when only the flue
is damaged.

In the horizontal boiler shown in Figs. 11
and 12, the flue is carried by a carriage as
the antifriction trolley at 20, adapted to
travel on a track formed by flanges of a
flanged beam 21 secured to the crown of the
shell. By this construction and arrange-
ment it is made convenient to run the flue

- with its tubes out of the shell on the anti-
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friction means supported by the track 21
and any extension thereof, which may be
temporarily provided outside the boiler in
an obvious manner; so that the labor and
expense of repairing the boiler and of re-

‘moving and replacing tubes is reduced to a

minimum as compared with the labor and
cost of such repairs of efficient boilers here-
tofore known. =~ =

In practical use the boiler may be placed
in any position but is preferably arranged

as suggested by Figs. 4 and 11 with one

- ‘corner of the flue at a velatively low level

o))
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so that the tubes are all aslant thus to insure

circulation.

and the shell is set so as to cause all the

_tubes to be aslant, thus affording the great-

est facility for circulation from lower shell

-gurface up through the flue. :
Tf the shell or the flue or the tubes should "
- need repair, they are very readily reached '

by removing one head and withdrawing the
flue and its nest of tubes bodily from the

In the forms shown in Figs..
11 and 12, the flue is practically horizontal”
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shell, thus giving unobstructed access to the
flue and to the shell for inspection and re-
pairs and in case of large boilers such as in-
dicated in Fig. 11, the interior of the shell
will be accessible to the workman who can
go inside and repair by welding or riveting.

The replacing of tubes can be performed
outside of the boiler. It is apparent from
Fig. 11 that the fire space for the boiler
may extend on the outside of the shell and
tubes and on the inside of the flue thus giv-
ing a maximum heating surface. '

The stay bolts 13 are inserted through
holes that exactly fit the unthreaded por-
tion of said bolts; and channels 22 in the
units or heads may be provided to receive
the washers 16 of copper or other suitable
material ; or the nuts alone may be provided
with channels to receive the washer. The
steeple nuts 15" may be used on the ends of
the stay bolts.” With this form of nut and
the copper washer shown, leakage is prac-
tically impossible. ‘, :

The stay bolts are so disposed relative to
each other, the shell and the flue as to equal-
ize the pressure on the gaskets, the shell, the
flue and the heads; and to this end are shown
arranged in two groups, the group of stay
bolts 13 being arranged close to the outer
shell 1 and the group of stay bolts 18’ being
arranged near the wall of the flue 7 so that
when the nuts 14.and 15 are tightened, the
necessary pressure is equalized as to the
heads and as applied to the copper gaskets,
and it is possible to so apply such pressure
as to withstand very high generated pressure
in the boiler. . '

I have ‘constructed boilers of this type
which have been tested to cold pressure of
1150 pounds before any leakage was ap-
parent, and as the pressure was reduced to

1100 pounds the leakage ceased, and upon

again increasing the pressure to 1150 pounds
the leakage was apparent. Kither of the
heads 8 or 9 can be quickly removed by loos-
ening the nuts 14 or 15. The stay bolts are
so distributed as to equalize the pressure on
all of the bolts. : :

I claim: :

1. A steam boiler of the character set
forth comprising a shell and two heads
therefor to form a container, said heads
provided with orifices and inner and outer
grooved flanges; a flue open to said orifices
and being formed with four flat sides hav-
ing.ends seated in said inner grooved flanges,-
said flue forming with said shell a chamber
therebetween; criss-cross tubes for said flue
communicating at their ends with said cham-
ber; a flanged beam secured to the crown of

" said shell and forming a track; and a car-

riage secured to said flue and having an
anti-friction trolley adapted to travel on
said track to facilitate removal .of the flue
container when one of the heads is detached.
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9. A steam boiler of the character set
forth comprising a shell and two end heads

to form a container, said heads provided

with orifices and inner and outer grooved
flanges; a flue open to said orifices and hav-
ing ends seated in said inner grooved
'ﬂanoes, said flue forming with said shell a
chamber therebetween; criss-cross tubes for
said flue commummtlng at their ends with

10 gaid chamber; a flanged beam secured to the -

8

crown of “said shell and forming a track;
and a carriage secured to said flue and hav-
ing an anti-friction trolley adapted to travel
on said track for normally supporting said
shell and to facilitate removal of the same
in its entirety.

In testimony whereof, I have he1 eunto set
my hand at Los Anoeles, California, this
30th day of March, 1921.

E. A. HARDISON..
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