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To all whom it may concerm:

Be it known that we, CHARLES R. COWLEY,
of Kverett, county of M1ddlesex and State of
Massaehusetts and HOWELL C COOPER, of.
Qil Clty,ceunty of Venango,and Stateof Penn-
sylvania, have invented an Improvement in
Boilers, of which the following description,
in connection with the accompanying draw-

ings, is a specification, like letters on the.

drawings representing like parts.
Our invention relates to that class of boil-

- ers combining the fire-tube and water-tube
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_' movable-fire- tube type the general arrange- | head is

of these defl

types in which the water tubes or shells con-
taining the fire-tubes receive upon their ex-
terior surfaces the direct radiant heat from j |

the fire, which next passes at a somewhat
lower temperature through the fire-tubes and

is finally liberated into the uptake at a re-

duced temperature. The object of this class

of boilers being to provide a construction that

may be safely “Worked at the high pressures

now required for multiple-expansion engines
~and still retain, as they do, the use of fire- -

tubes, 1t 1s 1mp0rtant that the pressture-bear-

ing Jomts and connections be made as few as
possible.

and controlling walls. It is evident that all

hoiler- -pressure and merely provide passage-
ways to direct the outflow and inflow of the
water and steam from the generating pm tion
to the drum. .

Figure 1 is a ver thELI section of the ¢ ﬁxed-
fire-tube” type of boiler embodying the in-

vention; Fig. 2, a section of one water-shell
with its conbamed fire-tubes of the ‘‘remov-

re-tube”’ type, constituting one of the-

able-f

generating elements; and Fig. 3 is a .seetlona,l
detail on an enlarged scale. :

In either the ﬁxed fire-tube type or the re-

To this end we have designed a’
- type of boiler having one or more water tubes
or shells containing ﬁ1e tubes and certain di- |
recting passage-ways forming the *° generat-
ing” portlon of the boiler, a steam and water.
dram with contained baffle and dlreemnﬂ' pas-.
sage-ways formingthe ¢“disengaging’ portwn |
of the boiler and placed above the generat-
ing portion, and communicating passeges be-
tween the said generating portion and steam
and water drum at or near one end only of -
the generating portion containing deflecting

ecting and controlling walls, be-
ing internally dlsposed are not .sub,]eot to the

the same.
Referring to Fig. 1, the oenerating elements
a, of which there may be any nu mber desir ed,

are shown as placed one above the other in a

slightly-inclined position over the grate 0,and

communicating at one end only of each wﬂah_

a disengaging element or steam and water

| drum c, “mounted above them, the whole be-
ing inclosed in a casing d. The direction of
movement of the produt,ts of combustion and

the currents of fluid are indicated by the ar-
rOwSs.

The communicating peseeges are shown as
provided with deflecting-walls, whereby the
separated water from the drum ¢, together
with the feed-water entering ‘at the pipe e,
are guided and deflected to the lowest points

of ea,ch generating element, and the steam-
i laden Weter is deﬂected and gmded from the
generating-shells into the drum c.

As here-
in shown, a deflecting - wall f is extended
through the generating elements into the
drum ¢, near one end of the former, and said

‘wall is supplemented by a duct =, Ieadmﬂ' to

the opposite end of the generating element
the cooler water paesmﬂ' down at one side of

the wall and passing thirough the duets,while
the heated water and steam rise-into the
dram at the other side of said wall, the cir-
‘culation thus set up belncr mdlcated by the.

arrows.
A hand-hole g 18 plOVlded in each generat-
ing element by removing the cover g° of

'Whlch the duet or tube f2 may be withdrawn

and the interior of the generating element in-
spected, cleaned, &c. A blow is also pro-

vided, as shown at h, whereby the lime, sedi-

ment, &c., may be removed. - A drain-plug
ab the lowest exterior point of each generat-

ing-shell 1s also provided. The lower ends of

the generatmw-shells are supported- bv the

baffle-wall 2.
In Fig. 2 the fire-tubes a? a,nd heads a® a‘*

and the portions 7® of the deflecting-walls
are arranged to be removed as a unit f1 om the
-freneretmn'-shell a for the purpose of inspec-
"131011 eleamn

repairs, &c. The joint be-
tween the heed a3 and the water-shell flange

¥ is made with a suitable gasket, such as a

copper ring o, adjusted by “bolts aﬁ? and the
_rmly seated and rigid.

- ‘| ment of the generating portion, steam and
water drum, and cemmumeatm passages 18
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In order to compensate for variations in ex-
pansion and contraction, the head a* at the
opposite end of the shell is provided with a
packing device of novel construction, which
forms a feature of the present invention.

As shown in Fig. 2 and on a larger secale in
KFig. 3, the shell ¢ and fire-tube head a! are
bored out to form a channel a® along the line
of junction between the said shell and head,
and in the said channel is placed an annular
gasket o', which is V-shaped in cross-section,
the legs or members of the V engaging with
the bottom of the channel and spanning the
Joint between the plate and the cylinder, as
clearly shown in Fig. 3. The said gasket is
held in position by means of a follower a®,
which is bolted to the fire-tube head a, as by

the bolts a®, which may, if necessary, be pro-

vided with a eovering a* (not shown in Fig. 2)
to protect the bolts from the heat. The said
gasket affords a water-tight packing and at
the same time admits of variations in expan-
sion and contraction between the shell and
the fire-tubes, since it will yield to pressure
and still cover the joint if there is a change
in the relative positions of the fire-tube head

and the end of the shell due to unequal ex-
pansion of the said parts.

The hand-hole g, Fig. 1, is shown as pro-
vided with a removable cover g?, the construc-
tion being such that the said cover is held in
position by means of a stay-rod bolt g3 which
extends completely through the water-shell
and 1s screwed or otherwise fastened to the
opposite end thereof. The said bolt is pro-
vided with a flange or shoulder ¢* to engage
a spider g°,which bears against the inner sur-
face of the shell adjacent to the hand-hole,
and the cover g° is clamped against the out-
side of the hand-hole by means of a nut ¢, in
conjunction with the shoulder and spider
aforesaid. The said rod-bolt thus not only
strengthens the construction, but also affords
fastening means for the hand-hole cover, and
the bolt may be removed, if desired,orthe duct
/* may be taken out without bodily remov-

" ing the said stay-rod bolt by merely loosen-

50

ing the said bolt to release the spider, which
can then be turned and withdrawn through
the hand-hole, leaving the opening clear for
the removal of the duct.

We claim— |

1. Aboilerhavingagenerating portion pro-

~vided with fire-tubes, and a steam and water
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drum above said generating portion; com-
municating passages between said generating
portion and said drum; and means for de-
flecting or controlling the currents through

sald passages to set up-a current in a direc-

tion substantially parallel to the fire-tubes.
2. Abﬂilerhavingagenemting portion pro-

vided with clusters of fire-tubes, and a steam

and water drum above said generating por-

Ltlon; communicating passages between said

generating portion and said drum; means
for deflecting or controlling the currents
through said passages to set up circulation;

{
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and means for removably securing said clug-
ters of fire-tubes.

3. A boilerhavingagenerating portion com-
posed of one or more cylindrical water-shells
having fire-tubes passing through said shells;
a steam and water drum composed of a cylin-
drical shell arranged above said generating
portion and communicating passages between
sald portions; and internal walls so ‘arranged
as to form two or more passage-ways extend-
ing from that part of each of said cylindrical
water-shells which is farthest removed from
the drum to the interior of said drum.

4. Aboiler having a generating portion com-
posed of a cylindrical water-shell having fire-
tubes passing longitudinally entirely through
it and fastened into suitable fire-tube heads,
sald boiler being so arranged that said fire-
tubes and heads may be withdrawn and re-
placed at will as a unit; a steam and water
drum above said generating portion and com-
municating passages between said generating
portion and said drum; and internal walls 80
arranged as to form two or more passage-
ways extending from the lowest point of said

cylindrical water-shell to the interior of said
drum, a portion of said walls being arranged

- to be withdrawn with the fire-tubes and their

heads as a unit for the purpose of cleaning
and repairs, substantially as deseribed.

5. A boilerhavingagenerating portion com-
posed of a cylindrical water-shell containing
fire-tubes extending through it and expanded
or otherwise secured at each end into fire-
tube heads; a steam and water drum above
sald generating portion; and communicating
passages between said generating portion and

sald drum provided with internal walls form-
ing ducts or passage-ways extending from

that part of each cylindrical water-shell which
Is farthest removed from the drum to the in-
terior of said drum, parts of said internal
walls being removable through hand-holes
properly located with respect to said remov-
able parts whereby access to each water-shell
is afforded, substantially as desecribed.

6. In a boiler the combination with a wa-
ter tube or shell of fire-tube heads therefor;
one or more fire-tubes extending from one of
sald heads to the other; a deflecting wall
placed inside of said water-shell dividing
transversly the interior of said shell; a re-
movable duet extending through said deflect-
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ing wall in the shell; a hand-hole to afford -

access to satd water-shell and allow the with-
drawal of said duet, said hand-hole being pro-
vided with a cover; and a stay-rod bolt to
hold said cover closed, substantially as de-
seribed. -
In testimony whereof we have signed our
names to this specification in the presence of

‘two subseribing witnesses.

CHARLES R. COWLEY.
- HOWELL C. COOPER.
Witnesses:
HENRY J. LIVERMORE,
JAS. J. MALONEY.
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