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Applicatlnn ﬂ]ed Novemher 4, 1831,

(N0 model.)

To all whonm it ma; Y conecern

Be it known that we, DANIEL KELLY of
Philadelphia,in the countv of Philadel pluaand
State of Pennsylmnm, and WiLL1AM H. HOFF-
MAN, of Passaic, in'the county of Passaic and
State of New Jersey, have invented certain
new and useful Improvements in Steam-Gen-
erators, of which the following is a specifica-
tion.

Our invention relates to, that class of steam-
generatorsin which a numberof upright water-

tubes are arranged below a water and steam
‘drum, with which they communicate, and more

partlcnlarly to those generators in which the
said tubes communicate at their lower ends
with a water and sediment drum. In sueh
generators the upright tubes are frequently
iormed or provided with ountwardly-projecting
tlanges at their ends, through which rivets or
bolts are passed to secure them to the water
and steam drum and the water and sediment

~drum, and the external joints thus formed are

liable to be destroyed or impaired by the great
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heat to which they are exposed.

The object of our invention is to obviate this
difficulty and to make a more permanent con-
nection between the tubes and drum or drums;
and to this end the invention consists in the
combination, in a steam-gencrator, of a water
and steam dlum a number of upunht tubes,
preferably tapeunn downward,and hollow %‘1(1 |
dles or head-pieces, into which the upper ends
of said tubes are expanded, aud which have
inwardly pmjectmﬂ*ﬂw ges, through which are
inserted rivets or bolts for securing the said
saddles or head-pieces to the said drum The

flanges of the saddles or head-pieces are not.

exposed to the fire, but are always covered by
water, and are therefore more durable.

The invention also consists in the combina-
tion, in a steam-gencrator, with the water or
steam drum, the tubes, and their saddles or

“head-pieces, of a water and sediment drum, and

a number of hollow saddles or foot- pleces, into
which the lowereadsof thetubes are expanded,
and which have inwardly-projecting ﬂ‘mges,

whereby they are secured to the water and
sediment drum in the same manner as are the
upper saddles or head-pieces.

— ]

- Inthe accompanying drawings, Figure 1 rep-
resentsaverticallongitudinalsectionofasteam-
generatorembodyingourinvention. Iig.2rep-
resents a transverse vertical section thereofon
the dotted line # «, Fig. 1; and Fig. 3 repre-
sents a section of the steam and water dr tn,
a saddle or head-piece, and the upper portion

of one of the tnbes, upon a larger secale than

in Fig. 2.
Slmllar letters of refer ence designate corre-

sponding parts in all the figures.

A designates the furnace, a the grate, and
B the budge wall of the generator.

C designates a water and steam drum, ex-
tending over the furnace and forward as far
as 1s necessary to give the necessary (*qpfluty
of the generator.

D desw‘nates a water and sedlment dlum,
arranged unmednteh below the drum C,

I deswnate&anumbm ofuprighttubes, which
extend fromthe drum D tothe dram C,andwhbich
communicate at their lower ends with the dram
D andattheirupperends with the drum C. The
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tubes are intended to afford a free circulation

of water from the water and steam dram C
downward, and of steam upward from. the in-
terior smf‘weq of the tubes to the drum C; and
in order toincreasetheir effectiveness the tube.b
E are tapered from their upper ends down-
ward, so that the steam formed upon their in-
terior surfaces may have opportunity to escape

-upward without interference from the water

in the tubes. The tubes I are not connected
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directly to the drums C and D, as is usnal in

generaforsof this class,but they are connected
at their upperends to hollow saddles or head-
pieces It and at their lower ends to similar
hollow saddles or foot-pieces, G. The upper
saddles or head-picces, I, have tube-holes b in
their under sides, and mto these holes the up-
per ends of the tubes are expanded, and the

lower ends of the tubes are expanded into the -

holes ¢in the lower saddles or foot- ‘pieces, (.
Both thesaddles or head and foot pieces I (¢
are provided with flanges d ¢, which project
inward, and are curv ed to correspond to the
external surfaces of the drums C D, and they
are secured to sald drums by rivets or bolts in-
serted throngh said flanges.

go

95

The flanges are
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not exposed to the fire, fmd hence there is no |

~ liability of the heads of the rivets or bolts be-
ing burned off and the joints leaking.

The manner of forming the joint between

¢ the npper saddles or head-pieces, I, and the

" steam and water drum C is shown most clearly

in Fig. 3; and it will be understood that the

Jomts between the lower saddles or foot-pieces

and the waterand sediment drum D are formed.

1> in precisely the same manner. Irom Iig. 31t
will be seen that theflange d on the head-piece

I is always covered by water, as also are the

rivets s, and hence the rivets cannot burn off
and thereby impair the joint.

The head and foot pieces or saddles I G
may consist of steel castings, as they may then
be made of sufficient strength without undue

~thickness and weight.
* Tn order to increase the effectiveness of the
senerator and afford the heated products of
combustion free access to all the tubes, they
are preferably arranged in staggered relation
to each other—thatis, in three rows, those in
the center row Dbeing mtennedmtb betwcen
thos,(, in the side rows.
- We are aware that the water-tubes of steam-
generators have been connected with water
and steam drums and with water and sedi-
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~ n"nent drums 1)5 flanging the tubes externally |

and riveting them thereto, and therefore do 3o

not claim any such constructwn In our gen-
erator the tubes are secured in the head and
foot pieces or saddles by expanded joints,
which are not liable to be burned out, and the
flanged joints between the head andfoot pieces
or saddles and the droms and the rivets secur-
ing them are absolutely protected by being al-
ways covered with water.

What we claim as our invention, and desu'e
to secure by Letters Patent, is—

1. Inasteam-generator, the combination of a.
water and steam drum, C, the hollow saddles or
head-pieces If, provlded with internal flanges,
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d, riveted or bolted to said drum, and tubes L,

ezpanded into sald saddles or heqd pleces sub 45
stantially as specified. |
2. In a steam-generator, the combination of

a water and steam drum, C, a water and sedi-

ment dram, D, hollow saddles or head and foot
pieces I G plowded with internal flanges, d e, go
riveted or bolted to said drums, and tubes L,
expanded into said saddles or headand foot
pieces, substantially as specified.

DANIEL KELLY.

WILLIAM H. HOFIMAN,

‘Witnesses:
FREDK, HAYNES,
CHANDLER HALL,
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