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SPECIFICATION forming part of Letters Patent No. 657,783, dated September 1 1, 1900.
Application filed April 45, 1894, 3erial No. 508,970, (No model.) I

To all whom it may concern: J

- Be it known that I, CHARLES D. MOSHER, of
the city, county, and State of New York, have
invented certain new and useful Improve-
mentsin Boilers or Steam-Generators,of which
the following is a specification. .

This invention relates to boilers or steam-
generators which comprise a steam-drum, one
or more water-drums located below the steam-
drum, and a plurality of tubes connecting said
drums, the said tubes being exposed to the
action of the products of combustion from the
fire, so that steam is generated therein and is

~delivered by the tubes to the steam-drum.

The invention has for its object to provide

asteam-generator of compact and simple form

adapted to be economically constructed and
having all its parts so arranged that they can
be readily inspected and cleaned and having
1ts tubes so arranged that they can be readily
replaced in case of accident and will deliver
steam freely to the steam-drum. |

The invention also has for its object to en-
able the products of combustion to be applied
to the tubes in such manner as that the heat
may be more fully absorbed and utilized than
heretofore. |

1'o these ends the invention consists in the
improvements which I will now proceed to de-
sc¢ribe and claim.,

Of the accompanying drawings, forming
part of this specification, Figure 1 represents
a longitudinal section showing the preferred
construction, a generator having my im-
provements, when used with a brick casing or
setting. Figs. 1*and 1’ representdetails here-
inafter referred to. Fig. 2 represents a simi-
lar section showing certain additions. Fig, 3
represents a partial seetion on line 3 3 of Fig.
2. Fig.4representsa transverse section show-
ing my improvements applied to a marine
boiler or generator. |
- In the drawings, a represents the steam-
dram, which is located at an elevated point.

brepresentsa water-drum located below the
steam-drum and parallel therewith, the two
drums being connected by a plurality of
tubes c. | |

In KFig. 1 Ishow but one water-drum, while
in Kig. 4 1 show two water-drums arranged

‘equidistant from the steam-drum, the latter

form being preferable for marine use.

. Alargernumber of water-drums may be em-
ployed for marine use, if desired, each being
connected with the steam-drum by a plurality
of tubes ¢. Itisvery desirable that the tubes
be straight, so that they can be readily in-
spected and cleaned. It is also desirable for
the sake of compactness that the water-drums
be reduced to as small a cross-sectional area
as possible without unduly reducing the num-

ber of tubes that can be connected to the wa-

ter-drums. I have therefore adopted a form
of water-drum which will make practically
the whole diameter or width of the drum
available for the reception of the tubes, so
that the group of tubes may be of practically
‘the same width as the diameter of the water-
drum,and have provided the steam-drum with

openings in its nupper portion, each opening

coinciding with one tube, or, as I prefer, with
a group of tubes, sothat straight tubes of any

desired length can be putin place and secured

to the drums, each tube being introduced to
place by passing it through an opening in the
upper portion of the steam-drum and insert-
ing it in the openings prepared for its recep-
tion in the lower portion of the steam-drum
and in the upper portion of the water-drum.
In making the water-drum I retain the cy-
lindricalform for the sake of compactness and
strength so far as possible, the lower portion
2 of the drum being practically a halt-cylin-
der, it8 upper portion 3 being reduced orgiven
a flat or approximately-flat form, so that it
constitutes a face or tube-sheet presenting a
tube-receiving surface of practically the en-
tire width or diameter of the water-drum.
- The water-drum may be made in two sec-
tions, as shown in Fig. 1, the tube-sheet por-
tion 3 -being permaunently attached by rivets
to the main portion,or thesaid tube-sheet por-
tion may be formed by reducing or flattening
one side of a seamless lapwelded tube, the
water-drum being thus given the form shown
i Kig. 2. o
In making the steam-drum 1 form a plu-

rality of orifices 5, Fig. 1°, in the upper por-.

tion of the drum, each of sufficient size to re-
celve a tube and each provided with a plug 6
or other closing device whereby it may be
closed steam-tight. 1 prefer to make each
orifice 5 of such size that a group of three or

|.more tubes may be inserted to place through
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minimam the wedkemnw of the dram by the
formation of the orifices 5 therein. By soar-

‘ranging the tube-receiving orifices in the

lower portion of the steam-drum relatively to
the tube-admitting orifices 5 that each orifice
5 will coincide with the center of a group of
three or more tube-receiving orifices three or
more tubes can be admitted singly through
an orifice 5 but slightly larger than the diame-
ter of one of the tubes, the lower orifices in
the steam-drum being of such size that the
tubes fit them somewhat loosely, so that the
tubes can be inclined, as indicated in dotted
lines in Fig. 2, while the} mebemwadmltted
or moved to plaee o

It will be seen that by the described im-

provements Isecurethe followingadvantages,

namely: first, compacthess, due to the red ne-
tion or flattening of the upper portions of
the water-drums, their form enabling much
smaller water- (]rums to be used with a given

‘number of tubes than would be possible 1[" the

drums were entirely ¢ylindrical ; second, con-
venience of application of the stra,ight tu-b'es
to the drums without regard to their length,
and, third, convenience of removal of a worn
or defective tube without disturbing the adja-
cent tubes, this being a point of great im-
portance. |

A furnace or fire-box is arranged in suit-

able proximity to the tubes, so that they will
be advantageously heated.

re-box and
the outlet- -passage conducting the products

of combustion to the shack'that the heated
oases coming directly from the fire will first
sweep through the spaces between the upper
portions of the tubesand will then be deflected
and pass between cooler lower portions of
the tubes, so that a considerable portion of
the heat which was not absorbed by the water
and steam in the upper portions of the tubes
will be absorbed by the cooler water in the
lower portions of the tubes, thus utilizing to
4 high degree the thermal ef nelem-) of Lhe
fuel In the construction shown in Fig. 1
this result is produced by means of a bdﬁie-
plate ¢, extending upwardly from the bridge-
wall 7 at the rear of the fire- box £, said baffle-
plate extending across the spaces between the
tubes, a downwardly-projecting wall or par-
tition h in the chamber or space above the
tubes, and a baffle-plate ¢, extending down-
wardly from the partition A across the spaces
between the tubes. Said bafile - plates and
partitions cause the gases, &c., to sweep first
through the spaces between the upper por-
tions of the tubes, where the heat of the con-
tents of the tubes is greatest, and then pass
downwardly and again upwardly between

 lower portions of the tubes, where the water

i1s at a lower temperature.
In the construction shown in Fig. 4, two
water-drums being employed, the fire-box is
located between the water - drums and Dbe-
tween the two series of tubes.

Ipr efer tosoar- |
- range the tubes relatively to the fi

connected with the header r;

pass upwardly from the fire-box and
1ate1¢]]y between the hotter upper portions
of the tubes and are then deflected dowun-
wardly by baffle-plates £ &, which extend from
the steam-drum downwardly along the outer
sides of the groups of tubes nearly to the
lower ends of the latter, as shown 1n Fig. 4,
so that the heat-absorbing surfaces last en-
cotintered by the partially-cooled gases are
the cooler portions of the tubes.

When the water-drum is elevated, so that
it i1s subjected to lateral strains by the ex-
pansion and contraction of the tubes, as in
the arrangement shown in Fig. 1, I prefer to
provide for the lateral movement of said wa-
ter-drum to compensate for such expansion
and contraction. This may be effected by
means of an expansion - joint between the
drum and its support, the latter being here
shown in Fig. 1 as a brick wall 13, so that the
drum may yield to said strains without detri-
ment to its connection with its support. To
this end I show the water-drum in Fig. 1 pro-
vided with rollers m m, resting on a flat SU-
face on the support k&, so that the drum may
move laterally, as r equlred by expansmn and
contraction of the tubes.

In Fig. 1* Ishow the water-drumn supported
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by slings %*, composed of vertical rods at- -

tached at their upper ends to fixed supports

on the casing
water-druam. | |

The steam-drum ts connected with the wa-
ter-drum in Fig. 2 by return water-pipes or
conduits p, which are preferably constructed
to extend downwardly from the end portions
of the steam-drum to points below the grate
and then horizontally to points under the end

and at their lower ends to the

portions of the water-drums to which said re-
turn-pipes are connected. Thisarrangement

is particularly convenient when a series of
“boilers are grouped together in a battery, the

steam-drums being placed end to end, so that

there is not room between their ends for the
return - pipes. )
pipes shown in Figs. 2 and 3 enables me to

The arrangement of return-

obtain increased heating-surface and protect

the sides of the casing by the employment of

tubes g, rising from the horizontal portions
of the return-pipes and connected at their

upper portions with a horizontal tube orn

header r, extending rearwardly from the
steam-drum and communicating therewith.

‘The tubes ¢ are separated by spaces through

which the products of combustion pass.
Their upper ends may be bent inwardly and
but I prefer to
provide each tube with a cross ¢° at its upper
end and connect each c¢ross by a short hori-
zontal tube ¢ with the header 7. The crosses

g*® enable access to be eonVeniently had to
the ends of the tubes g ¢’ for the purpose of
expanding or cleaning the same, the branches
of the crosses in line with the branches at-
tached to the said tubes being provided with
removable ecapsor plugs, which when removed -
The gases, | permit the insertion of expanding or clean-
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ing tools into the tubes ¢ ¢. In a single
boiler of this constroction the return-pipes
may enter the ends, or heads of the steam
and water drums and pass directly from one
drum to the other, as shown in dotted lines
in Fig. 1.

The drums are provided with snitable man-
holes and hand-holes and covers therefor,
and the steam-drum will have the usual fit-
tings, such as gage-glasses, testing-cocks, &ec.

When the return-pipes extend in an in-
clined direction from the steam-drum to the
water-drum, as shown in Fig. 1, their con-
struction 1s made sufficiently elastic to per-
mit the movements of the water-drum caused
by expansion and contraction of the tubes
by elbows or curved portions at the ends of
the main portions of the return-pipes, said
elbows being sufficiently flexible to give the
water-drum the necessary freedom of move-
ment.

In Fig. 2 I show a baffle-plate k% corre-

sponding to the baffle-plates & in Fig. 4.

Each of said batffle-plates £ and %* has a
damper &', which may be opened to promote
the draft when first starting the fire, after
which said damper may be closed.

Iclaim—

1. Incombination anupperchamber, a pair
of lower ehambers, groups of tubes connect-
ing the upper with the lower chambers, plug-
holes 1n the upper chamber through which
the tubes are adapted to pass, and plugs for
closing the holes.

2. Incombinationanupperchamber, a pair
of lower chambers, groups of tubes connect-
ing the upper with the lower chambers, a row
of plun‘ holes in the upper chamber opposne

to each group of tubes, through which the

tubes are .:Ld&med to pass, and plun‘b for clos-
ing the holes.

3 -A boiler or stmm—wenemtor comprising
1n 1t8 construction a eylmdllcal water-drum,
flattened or reduced at its upper portion to
form a tube-sheet which is flat or approxi-
nmtel} flat, a series of straight tubes extend-
ing upwardly from said tube- sheet substan-
tially at right angles with the water-drum,
and a cylindrical steam-drum to the lower
part of the cylindrical portion of which the
upper ends of said tubes are attached, said

tubes being inserted substantially the entire

length of Sﬂld drums, said stgam-drum being
parallel with the water- drum and having in .
. the upper part of its cylindriecal porbion a
plarality of holes provided with detachable
plugs or covers, each hole being opposite a

tube or group of tubes, so that the tubes can
be introd nced by passing them through the
said openings and the steam-drum.

£. A boiler or steam-generator comprising
in its construetion an elevated steam-drum, a
plurality of water-drums located below and
parallel with the steam-drum, each water-
drum ‘being connected with the steam-drum
by a series of straight tubes, a furnace or fire-

60

box between the wa,ter drums and between

the series of tubes, and a baffle-plate extend-
ing downwardly from the steam-drum at the
outer side of each series of tubes, whereby
the products of combustion after rising and
passing between the inner tubes are diverted
downwardly and caused to pass between the
cooler or outer tubes, said cooler tubes ab-
sorbing heat from the products of combus-
tion ]ust before said products escape to the
stack, as set forth. |

5. A boiler or steam-generator comprising
in 1ts construction a water-drum, a steam-
drum located higher than the water-drum, a
plurality of tubes connecting said drums, &
furnace or fire-box at one side of the series
of tubes, an outlet for the products of com-

‘bustion d,tr the opposite side of said series, a

baffle-plate extending downwardly from the
steam-drum at the oppos,lte side of the series
of tubes from the fire-box whereby the prod-
ucts of combustion are caused to first pass
upwardly along and between the inner tubes
of the series E-Llld are then guided downwardly
along and between the outer tubes of the se-
ries, and extensions hinged to said baffle-
plates and adapted to be raised and lowered,
as set forth. |

6. A boiler or steam-generator comprising
asteam-drum, a water-dram located at a lower
pointthan the steam-drum, aseriesof straight
tubes (,Ol'lllecti]f]ﬂ‘ sauid drums and exposed to

necting the end portlom of said dru ms, a part
of eaeh return-pipe being substantially hori-
zontal,and vertical tubes extending upwardly
from the horizontal portions of the return-
pipes, and connected at their upper ends with
a horizontal header communicating with the
steam-drum.

In testimony whereof I have signed my
name to this specification, in the presence of
two subseribing witnesses, this 17th day of
Apri], A. D. 1594

CHARILES D. MOSHFR

Witnesses:

C. F. BrROwWN,
A. D. HARRISON.
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