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To all whom tt may concern:

Beift knownthat [, HENRY K. HESS, of Phila-
delphia, in the county of Philadelphia, in the
State of Pennsylvania, haveinvented newand
useful Implovemeuts in Steam - Boilers, of
which the following, taken in connection with
the accompanying drawings, is a full, clear,
and exact deseription. |

This invention relates to improvements in
steam-boilers, and refers more particularly to
upright-flue boilers adapted for steam -pro-
pelled vehicles. The nsual method of mannu-
facturing this class of boilers is to expand
their flues rigidly against the walls of the flue-
openings in the opposite heads; but it is com-
monly known that this method is insecure and
unreliable, and particularly so in the hands
of inexperienced operators. These vehicles

being largely used by persons unskilled in .

mechanics and the proper care of boilers, it
frequently happens that the water in the boil-
ers 1s allowed to become exhausted to such an
extent that the heat of the burner causes an
excessiveand unequal expansion of the parts,
and particularly of the fines,which under such
conditions are usually subjected to the great-
est heat and expand endwise with sufficient
foree to break the seal at their junction with
the head, and thus permits the leakage of
steam and water. Another cause of these
leakages is that the boiler is necessarily sub-

jected to a high degree of pressure and to |
other severe strains incidental to the jolting -

and torsional movements of the vehicle. In
view of these difficulties I have sought to pro-
vide some means whereby the parts of the

boiler, and particularly the flues, might ex-

pand and contract independently of the heads
without liability of producing a leak.

My object, therefore, is to render the boiler
self-repairing to a certain extent by utilizing
the causes of the leak, such as excessive heat,
to again seal the broken orleaky joint by con-
fining a fusible bonding metal or metal flux
in Juxtapomtlou to the ]omts of the flues with
the heads, which bonding metal under nor-
mal conditions IS Substantia,lly a8 fenacious

-~ as the boiler and flue metal, but is fusible
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under a much lower temperature than would
be required to melt the boiler or flue metal.
In addition to this I support the flues in such
manner as to be capable of lengthwise ex-

- (No model.)

pansive movement independently of the head
and withoutdrawing outof the bonding metal.
- To this end the invention consists in the
combination, econstruction, and arrangements
of the parts of a boiler, as hereinafter fully
described, and pointed ount in the claims.

Referring to the drawings, Figures 1 and 2
are respectively top plan and side elevation,
partly broken away, of an upright-flue boiler
embodyingthefeaturesof myinvention. Fig.
3 is an enlarged vertical sectional view taken
on line 3 3 of Fig. 1, the central portion being
broken away and showing particularly the
opposite end heads and the means for mount-
ing the flues thereto.
perspective views showing, respectively, the
detached upper and lower heads and one of
the flues partly broken away. Tigs. 7 and 8
are detailed sectional views of one of the flues
and slightly-modified means of securing the
same in position. '

Similarreference charactersindicate corre-

sponding parts in all the views.
The boiler-shell proper, containing the Wa-
ter and steam chawmbers, may be of any de-
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Figs. 4, 5, and 6 are
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sired form, size, or material adapted to re-

celve and coOperate with the various parts of
my invention and usually consists of an up-
right eylindrical casing 1, of suitable boiler-
iron, and provided with lower and upper end
heﬂds

The end heads @ and 3 are provided with
inlet and outlet conduits 5 and 6 for the wa-
ter and steam, respectively, and with a series

ranged as closely together as possible in each
head by stag
strength of the meta,l

PI‘OJGGHI’]“‘ upwardly from the upper face
of the lower head 2 are a number of tubu-

lar nipples or hollow projections 9, corre-

sponding to and alined with the flue-openings
7 in such manner as to form continuations of
sald openings 7 and at the same time form

telescoping connections with the flues pres-
ently described. These nipples 9 are pref-

erably threaded and secured in-the openings

' 7; but it is apparent that they mayv be other-

wise held in alinement with said openings
either by forming them integrally from the

and 3, of the same materml and se-
cured to the end of the casing by a suitable
fastening means, as rivets or bolts 4.
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 of alined flue-openings 7 and 8, which are ar- -
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gering w1thout deprecmtmw the
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metal of the head 2, as seen in Fig. 7, or by
securing them in plaee wholly by swaﬂ‘mﬂ* or
e?pandmg, as seen in Fig. 8.
Projectingupwardly from the upper face of
the upper head 3 and surrounding the indi-
vidual openings 8 are a series of mpples or

hollow projections 10, which are of suificient
height to confine a hody of bonding metal ca-

pable of properly sealing the joints between
the flues and head 3.
besecured in position in any desired manner,
either by threading the same in the apertures

seen 1in Kig. 8, or the nipples may be stamped
from a pla,t,e 3" of suitable metal as seen 1in

- FKig. 7.
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-~ age of steam and water at the Junemon of the | readily understood upon reference to the

foregoing description and the accompanying
| drawmn*s and it will be noted that other
| modlﬁcamons than those shown may be made
‘without departing from the spirit thereof.
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The flues previously mentioned preferably

consist of metal tubes 12 of special construc-
tion and. corresponding to the number of

openings in each head of the boiler and are |

inserted through the nipples and openings in
the upper. head with their lower ends tele-
scoping with and surrounding the nipples in
the lower head and norma,lly resting on the
upper face of said lower head.

The body or main portion of the flues ex-
tending through the steam and water cham-
bers are preferably of uniform diameter; but

- their upper ends exterior'to the upper head

are each expanded outwardly and down-
wardly to form a depending annular flange
13, surrounding the corresponding nipple 10.
The lower ends of these flanges 13 normally
lie in close proximity to the upper face of
the head 3 in a plane beneath the upper ends
of the nipples 10, said flange being slightly
separated from the_ mpples and telescopmﬂ'

therewith and serves to confine a body of

bonding metal at the junection of the flues
with the head, so that under excessive heat

. the bonding metal will readily fuse and seal

the joint in case it is broken by the undue
expansion of the parts. It will thus be seen
that the upper ends of the flues form suit-
able caps or crowns for the upper ends of the

nipples 10 and together with the bonding

metal form a positive seal against the leak-

ﬂues and head 3.
The spaces between and surrounding the

~upwardly-projecting nipples of both the lower

and upper heads 3 and 4 are filled to a suit-
able height sufficient to properly protect the
joints with a bond or metal body 14 of suit-

able material—such as lead, antimony, or

zine, or other metal ﬁux_—-—whlch 18 fasible at
a less temperature than the boiler or flue
metal, and 1s confined within the desired lim-
its by retaining-walls or annular shoulders
15 and 16 rising, respectively, from the up-
per surfaces of the lower and upper heads 2
and 3 andinclosing all of the nipples of each
respective series.

Prior to introducing the metal bond or flux

therewith are usually tinned or walvamzed
so that the bonding metal will more rea,dily

These nipples 10 may

\
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and positively adhere and close the joints.
This bonding metal may be placed upon the

upper surfaces of the heads 2 and 3 within
thelr respective confining-walls 15 and 16
either before or after the assembling of the

parts and filled to the level of the tops ot
‘the nipples either in a molten or congealed

state,it being understood that when the bond-
ing metal is placed in position, before the

flues are inserted, suitable openings are left
for the lower ends of the flues and flanges 13,
8o that the heads may'be readily bolted to
8,asseenin Fig. 3, or by the bonding metal, as |

the cylindrical casing 1. In either case after

‘the parts are assembled with the bonding

metal in position on the head the boiler is
subjected to a sufficient degree of heat to
agaln melt the fusible metal, which causes

‘the full expansion of the flues and other parts,

thereby opening up any loose joints and per-
mitting the flux to flow therein and to seal
sald joints. As the temperature of the boiler
reduces the bonding metal congeals and the
flues and other parts contract, and this con-

tracting of the parts serves to additionally
pack the bonding metal at the joints and far-

ther adds to the efiiciency of the seal against
subsequent leakages.

boiler anyv excessive heat Wth]l would tend
to open the joints would soften the bonding
metal and cause the same to flow into and

close said joints, and thus render the boiler

self-repairing in this respect, and at the same
time the flues are free to expand and contract
without any injurious effect.

Tusually provide the upper end of the boiler
with an abutting wall or cap 16’ for the up-

per ends of the flues to prevent undue end-

wise displacement of the flues and also to
protect the bonding metal on the upper head,
this cap being generally secured to the boiler-
shell by the same rivets or bolts which secure

‘the parts 1 and 3 to each other, and is pro-

vided with a series of openings 17, which are

alined with and serve as extensmns of the
flues.

It is apparent that by
this means of assembling the parts of the
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The operation of my invention will now be

Having described my invention, what 1

,elalm and desire to secure by Letters Pat-
ent, 18—

1. A steam-boiler comprising ashell having
lower and upper heads, each p10V1ded with a
series of flue-openings, upright hollow pro-
Jections rising from the upper faces of the

‘upper and lower heads and alined with their

respective openings,flues telescoping with the

| pro;] ections, and a bondmcr metal at the junc-

tion of the fluesand pr OJeemons with the heads

| for the purpose described.
the adjacent metal pa,rts coming in contact |

2. Asteam-boiler comprising a shell having

lower and upper heads, each provided witha

series of flue- opemnﬂ's, tubular nipples sur-
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rounding the openings, flues incasing the nip- | a bonding metal fusible at a lower tempera-
ture than the boiler metal and surrounding

ples, and a bonding metal encireling the tubes
and nipples at their junctions with the heads.

3. A steam-Dboiler comprising ashell having
lower and upper heads provided with flue-
openings, nipples rising from the heads in
alinement with their openings, and flues hav-
ing their inner ends incasing the nippies on
the lower wall and their opposite ends tlanged
outwardly and downwardly over the nlppleq
of the upper wall.

4. In combination with the opnosue heads
of an upright-flue boiler, said heads having
flue-openings, flues inserted in the openings
in the npper head and resting on the lower
head in alinement with its openings, nipples
projecting upwardly from the lower head into
the flues, the upper ends of the flues project-
ing above the upper wall, and a bonding

metal surrounding the upper ends of the
flues adjacent to the upper heads.

5. In an upright-flue boiler, the combina-
tion of a head having flue-openings, nipples
rising from the head and alined with the open-
25 ings, flues telescoping with the nipples, and |

the junction of the flues and nipples with the
heads. |
6. An upright-flue boiler comprising a shell
having end heads provided with flue-open-
ings, nipples rising from the lower head and
alined with its openings, flues telescoping
with the nipples and extending through and
above the upper head, an annular retaining-

wall inclosing the projecting ends of the

flues, and a bonding metal inclosed within
the retaining-walland surrounding the junc-
tions of the flues with the upper head.
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7. In an upright-flae boiler, the combina- 40

tion of a head and flues, of a bonding metal
supported at the junction of the head and
filnes and fusible at a less temperatue than
the head and fiues for the purpose described.

In witness whereof I have hereunto set my 45

hand on this 7th day of June, 1902.
. HENLRY K. HESS.
Witnesses:
ROBERT MAYER,
MiLToN WoLR.
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