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To all whom t6 muay concern:

Be 1t known that we, Harry J. MaRKs and
CnarLes F. DavexNrorr, citizens of the United
States, residing at New York city, New York,
have invented certain new and useful Im-
provements in Steam - Boilers, of which the
following 1s a full, clear, and exact descrip-
tion.

Our invention relates to improvements in
steam-boilers, particularly those adapted for
use on automobiles; and our object is to im-
prove and simplify the construction of the
same.

Ourinvention will be defined in the claims.

In the drawings showing the wnreferred
emmbodiment of our invention, Ficure 1 is a
central vertical section, and Fig. 2 is a plan
view 1n section on line = 2 of Fig. 1.

In the drawings, 1 is a shell for containing
the water which is to be converted into steam,
and 2 1s a crown-sheet at the lower part, pref-
erably forming the bottom of said shell. This
crown-sheet 1s preferably formed convex to-
ward the inside of the shell. The shell and
crown-sheet may both be flanged, as shown,
and bolts 3 may pass through these flanges,
so that the shell may be readily removed from
the crown-sheet for the purpose of cleaning
or repairing the water-tubes, as will be here-
inatter explained.

4 4 are legs formed by tubes opening into
and upset or expanded in the crown-sheet and
preferably set therein in a cirele and slightly
sioped outward. They may thus serve as
supports for the boiler and give great rigid-
1ty and strength to the construction. An
outer shell 5 mayv surround the tubes 4.

6 1s a source of heat, such as a fire, and 7
1s a passage tor the heat extending through
the crown-sheet and water-containing shell 1
for conducting away the products of combus-
tion. The space inside shell 5 and below the
crown-sheet thus forms a heat-chamber.

5 38 are water-tubes located 1n the heat-
chamber and at one end opening into and ex-
panded or upset in the legs 4 one above the
other and at the other end opening into and
similarly fastened in the crown-sheet. These
pipes or tubes are preferably staggered in

| their arrangemént on any one tube 4, as

shown 1n Fig. 2, so that the heat will pass
between them and contact with them more
efliciently than if they were all located in the
same vertical plane. The tubes 8 thus form
water-passages between the legs and the wa-
ter-containing shell 1, and both ends of these
tubes will be covered with water unless the
water 1s practically all exhausted from the
boiler. This prevents unequal expansion of
the ends of the water-tubes, which unequal
expansion 1s a defect in boilers in which the
water-tubes have one end normally above the
water, as in such boilers the exposed ends of

| the tubes often become loose.

9 9 are screw-plugs in legs 4, opposite the
ends of the tubes, which plugs may be re-
moved in order to upset the ends of the tubes
or to clean the tubes. We prefer to also pro-
vide a hollow ring 10, in which the lower
ends of the legs 4 are upset, and 11 repre-
sents removable portions, such asscrew-plugs,
in this ring below the ends of the legs.

12 represents bolts fastening the pipe or
passage 7 to the shell 1. |

It one of the tubes 8 or legs 4 should be-
come defective or broken, the shell may be
removed and the defective tube or leg plugged
up at one end and one of the plugs 11 also
removed, so that the leg 4 may be plugged up
at 1ts lower end, thus cutting off that leg and
its tube, or a single tube 8 may be cut off by
plugging its upper end and also plugging its
lower end through the hole in which is lo-
catecl the screw-plug 9, which is opposite that
tube. S

13 1s a baffle-plate, serrated at the upper

edge, over which the steam may pass and

strike the pipe 7, which will superheat the

steam before 1t passes out of the steam-supply

pipe 14. |

The construction shown thus provides a
boiler which is strong, simple in construction,
and 1n which defective water-pipes may easily
be cut off from operation or repaired without
the necessity of shutting down the entire
boiler. | |

We are aware that many variations from
the embodiments shown may be made with-
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out departing from the spirit of our invention
as claimed, and we therefore do not limit our-
selves to the construction illustrated and de-
seribed.

What we claim 15—

1. In a steam-boiler in combination, a wa-

ter-containing shell having a crown-sheet at
the bottom of the same, a heat-chamber below
the same, a stack running from said heat-
chamber upward through said shell, a plural-
ity of separate water leﬂs an‘mﬁed around

said stack and opening into said crown-sheet

at a distance from sald stack and extending
downwardly in said heat-chamber, each of
said water-legs having a plurality of smaller
water-tubes tapped at one end into said leg
one above another and running upwardly in
sald chamber and opening into sald crown-
sheet between said leg and steck, said water-
shell being removably fastened to said crown-
sheet. |

9. In a steam-boiler in combination, a wa-
ter-containing shell having a crown-sheet at
the bottom of “the same, a he%-cham yer below
the same, a stack running from said heat-
chamber ul)wald through said shell, a plural-
ity of separate water- leos arranged around
said stack and opening into said crown-sheet
at a distance from said stack and extending
downwardly in said heat-chamber, each of
said water-legs having a plurality of smaller
water-tubes tapped at one end Into said leg

one above another and running upwardly in

said chamber and opening into said crown-
sheet between said lee and stack, and a hollow
water-ring connnecting the bottoms of said
water-legs.

3. In a boiler in combination, a water-con-

taining shell and a crown-sheet at the lower

part of said shell above which the water nor-

mally stands, a heat-chamber below said
crown-sheet, a plurality of water-legs depend-
ing from and opening into said shell, and a
heat-cham-
ber and opening into said legs above each
other and staggered, the other ends of said
tubes opening into said crown-sheet and serv-
ing as water-passages between said legs and
water-shell.

4. In a boiler in combination, a water-shell
having a crown-sheet at the bottom of the
same, said water-shell beino' provided with an
outwardly-extending flange running around

the same and resting on said crown- sheet., and
removable means for fastening said flange to
said crown-sheet, a heat-chamber below said
crown-sheet, a stack running from said heat-
chamber upwardly through said crown-sheet

and water-shell and having a flange at its up-
per portion abutting against the under side of
said shell, and removable means for attaching

60

the same together, a plurality of separate

water-legs arranged around said stack at a
distance therefrom and at one end opening
throughsaicd ecrown-sheet and extending down-
wardly in said heat-chamber and at their lower
ends opening into a water-ring, each of said
water-legs being provided with a plarality of
smaller tubes opening at one end into said leg
one above the other and extending toward the
center of sald heat-chamber and curving up-
wardly and opening through said crown-sheet
between said leg and stack.

5. In a steam-boiler in combination, a wa-
ter-containing shell having a crown-sheet at
the bottom of the same, a heat-chamber be-
low the same, a stack running from said heat-
chamber upward through said shell, a plural-
ity of separate water-legs arranged around
sald stack and opening into sald crown-sheet
at a distance from said stack and extending
downwardly in said heat-chamber, each of
sald water-legs having a plurality of smaller
water-tubes tapped at one end into said leg
one above another and running upwardly 1n
sald chamber and opening into said crown-
sheet between said leg and stack, and a hol-
low water-ring connecting the bottoms of said
water - legs, sald legs constituting the sole
communication between said shell and ring.

6. In a steam-boiler in combination, a wa-
ter-containing shell having a convex crown-
sheet, a heat-chamber below the same, a stack
running from said heat-chamber upward
throutrh sald shell, a plurality of separate
water leﬂs arranged around sald stack and
opening 1into said crown-sheet at a distance
from said stack and extending downwardly
in said heat-chamber, each of said water-legs
having a plarality of smaller water - tubes
tapped at one end into said leg one above an-
other and running upwardly in said chamber
and opening into said crown-sheet between

said leg and stack, the lower ones of said
smaller tubes being tapped into sald erown-
sheet nearer said stack than the tubes above
them, and a hollow water-ring connecting the
bottoms of sald water-legs.

Signed at New York, N. Y., this 15th day
of November, 1902. |

HARRY J. MARKS.
CHARLES F. DAVENPORT.

Witnesses:
Hexry M. VELDERS,

. A. bHAW.
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