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No. 745,851,

UNITED STATES

Patented December 1, 1903.

PaTENT OFFICE.

JOHN FERDINAND HOTTMAN, SR., AND JOHN FERDINAND IIOTTMAN JR.,
OF DUBUQUE IOWA.

WATER.—TUBE BOILER.

S PHECIFICATION forming part of Letfers Patent No. 745,851, dated December 1, 1903.
Application filed December 13,1902, Serial No. 185,045, (o model.d

i0 all wwhom Tt maiy conceri:

Be it known that we, JOHN IFERDINAND
HortMAN, Sr., and JOHN FERDINAND HOTT-
MAN, Jr., citizens of the United States, and
residents of Dubuque, in the county of Du-
buque and State of Iowa, have invented anew
and Improved Water-Tube Boiler, of which

the following 1s a full, clear, and exaect de-

seription.

Our invention relates to improvements in
water-tube boilers in which we aim to secure
a vertical compact structure adapted to take
up a limited amount of space. Wealso seek
to strengthen theinternal construction, to re-
sist the pressure without the employment of
stay-bolts, and,furthermore,to provide means
which enables us to use straight tubes for the
circulation of water in a way to increase the
rapidity of water circulation and rapidity in
the generation of steam.

urther objects and advantages of the in-
vention will be disclosed 1n the course of the
subjoined deseription, and the novelty will
be defined by the annexed claims.

Reference 1s to be had to the accompanying
drawings, forming a part of this specification,
in which similar characters of reference indi-
cate corresponding parts in all the figures.

Figure lisavertical central section 13]11 ough
a vertieal water-tube boiler constructed in
accordance with our invention, the plane of
the section being indicated by the dotted
line 1 1 of Kig. 5. Fig. 2 is another vertical
sectlonal elevation taken in the plane of the
dotted line 2 2 of Fig. 8. " Fig. 5 is a hori-
zontal section on the line 3 3 of Fig. 1, and
Flg. 4 is a horizontal section through the five-
boxin the plane of the dotied line 4 4 of Ifig. 1

5 designates the outer shell or 11101051nn
casing of our improved vertical water- tube
boﬂer the same being of any suitable dimen-
sions and eonstrueted iIn any desired way
lknown to those skilled in the art, but prefer-
&bly this outer shell 1s circular in cross-sec-
tion, as shown by Ifigs. 3 and 4, thereby pro-
ducing a structure Whieh is of cylindrical
form. At thelowerend of the vertical eylin-
drical ghell 5 is the bottom head 6, having a
flange 7, which 1s united in any preferred or
usual way to the inclosing shell 5—as, for ex-

ample, by rivets—and to this bottom head is | portions of which are fastened to the shell

' united the intermal fire-box, which 1s con-

st1 ucted as indicated more clearly by Figs. 1,
2, and 4. |

The Substantmlly circular wall of this fire-
box consists of a number of curved plates 3,
which are placed in vertical positions and as-
sembled in edgewise abutting relation, as
shown by the dmwings. Kachvertical pl&te.S
1s arched or curved transversely to a segment
of a circle, and the side edges of said vertical
plateare flanged,as indicated at 9. The series
or plurality of plates are assembled in abut-

ting relation to present the convex surfaces

thereof to the internal-combustion chamber
10 of the fire-box, while the concave surfaces
of the plates are in opposing relation to the
cylindrical casing or shell 5, as shown more
clearly by Fig. 4. The flanged edges 9 of each

pair of curved plates § are bent laterally, as

at 11 in Fig. 2, and between the abufting
flanges 9 of each pair of plates is interposed
a reinforcing metallic bar or strip 12. The
length of the reinforeing bar or strip 1s not
equal to the plates 8, and the end portions of

this bar orstrip are tapered or scarfed, as also

shown more clearly by Fig. 2. IFrom this con-
struction it will appear that the bar or strip,
with its scarfed ends, is interposed between
the abutting flanges of two adjacent plates
In a way to per mlt the flanges to have abut-
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ting engagement at the upper and lower ends

of said pla-tes, whereby the top and bottom
edges of the vertical plates may be flanged
horizontally, as at 13 14 in FKigs. 1 and 2.
The employment of the reinforcement bars or
strips 12 between the flanged edges of the
plates and the use of a group of plates which
are curved or arched inwardly produces a
substantial construction of the fire-box,which
is self-bracing orself-supporting, and thereby
dispenses with the employmentof stay-plates
or any otherform of staysthatare usually em-
ployed in the construction of steam-boilers.

GO

Theflange 13at the lower edge of thearched 95

plates forming the fire-box rests upon the
lower head 6 and may be united thereto in a
substantial way—as, for example, by riveting
the parts together.

The lower head 6 is united to the surround-
ing shell 5 by a series of stays 15, the end
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and to the head, respectively, i1 any suitable
way.
Above the fire-box and within the cylin-

drical shell 5 we employ aninnershell adapt-

ed tosupport a plurality of water-circulating
tubes which are disposed in ineclined posi-
tions to facilitate the circulation of the water,
and said tubes extend across the internal
shell to lie in the path of the flame and es-
caping products of combustion which pass
from the fire-box into and through the inner
shell. This inner shell consists of front and
rear flue-sheets 16 17, a group of curved plates
13 at one side, and a similar group of curved
plates 19 at the other side, said flue-sheets
and the curved plates being united together
in a substantial way to produce the internal
shell, which 1s adapted to rest upon the fire-

box formed by the series of curved plates S

heretofore described. The flue-sheets 16 17
are disposed in vertical parallel positions and

at a suitable distance one from the other, and

these sheets are peculiarly fashioned to en-
able us to use a plurality of water - tubes,
which are essentially disposedin rowsand in
inclined positions. The peculiarityin the con-
struction of each flue-sheet 16 or 17 resides
in bending the sheet at regular frequent in-
tervals to produce the inclined members 20,
cach of these members extending the full
width of the flue-sheet and chsposed in a plane
inclined to the vertical plane of the sheet
proper, each inclined member 20 lying be-
tween offsets or shoulders 21. 1tis to be un-
derstood that the offsets or shoulders are bent
1n the flue-sheet at regular intervals to pro-
duce the inclined members 20, and the flue-
sheeis 16 17 are disposed in the opposing re-
lation shown by Ifig. 1, so as to'bring the in-
clined members 20 at different elevations and
at right angles to the plurality of tubes 22
The peculiar construction of the offset flue-
sheets with the inclined members enables us
to use straight water-tubes 22, which have
their end portions extended through the
members and expanded therein or otherwise
united thereto.
22 are arranged 1n rows, as shown by Figs. 1
and 2, each row being inclined upwardly from
the ﬂue sheet 16 toward the flue-sheet 17, a
plurality of these rows of tubes being used
throughout the depth of the internal shell,

- whereby the lowermost row of tubes lies im-
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mediately above the combustion-chamber 10
and the uppermost row of tubes .is immedi-
ately below the crown-sheet 23. The series
of vertical plates 18 19 are assembled in abut-
ting relation, each sheet of the series being
disposed in a vertical position and each sheet
being furthermore curved or arched trans-
versely in the segment of a circle. Turther-

more, each sheet of the series 18 19 is flanged
at 1ts side edges, as at 24, and the adjacent
sheets are disposed in abutting relation, ex-
cept that provision is made for the reception I
between the flanges 24 of the reinforcement- § end of the internal shell.

These straight water-tubes |

745,851

bars 25, the latter having their ends beveled

L or scarfed and terminating within the upper

and lower edges of the sheets in a similar way
to the arrangement of the reinforcement-bars
12 as to the plates 8 of the fire-box heretofore
described.

The arched plates forming the series 15 19
are disposed to present their convex surfaces
to the products of combustion which circulate
within the internal shell, while the concave
surfaces of the series of plates 18 19 are pre-
sented in opposing relation to the cylindrical
casing .
plates and the reinforcement-bars produces
an internal shell which is self-supporting and
of the necessary internal strength to with-
stand the pressure within the boiler without
resorting to the employment of stay-plates

- or other means to secure said internal shell

within the inclosing casing. The vertical
reinforcement-bars 25 terminate short of the
upper and lower edges of the plates 18 19, so
that the flanges at the end portions of the
plates will be brought into abutting relation,

and the internal shell is thereby adapted to

be flanged at its bottom, as at 26, and at its
top, as at 27. The flange 26 at the bottom of
the internal shell régisters with the flange

14 at the top of the fire-box, so that the shell

and the fire-box may be united in a substan-
tial way, as byriveting the parts. Thecrown-
sheet 23 1s adapted to rest on the flange 27

| at the upper end of the internal shell, and

these parts may also be riveted or otherwise
secured. The crown-sheet is furthermore

providedwith an upstanding central flange 23,

to which 1s riveted the lower end of a smoke-
pipe 29, adapted to pass through the steam-
dome of the boiler and through the upper
head 30, said head being flanged, as at 31, and
riveted within and to the upper end of the
cylindrical casing 5. This upper head, as is

. usual in the art, is stayed by the employment

of the braces 3_;, which have their opposite
ends fastened to the shell 5 and to the head
30. (See Figs. 1 and 2.)

The fue-sheet 16, at the upper end thereof,
above the uppermost row of tubes 22, 18 re-
inforced by the stay-bars 33, which are fas-
tened to the straight portion of the flue-sheet
by stay-bolts in a way well known to those
skilled in the art. In a similar way the lower
straight portion of the flue-sheet 17, below the
lowermost row of tubes 22, is reinforced by a
series of stay-bars 34, which are also fastened
to the flue-sheet by stay-bolts. The fire-box
and the internal shell are disposed within
the boiler to provide a water-space 35, which
surrounds tne joints between the several
parts and flows over the crown-sheet 23, so as
to partly surround the smoke-pipe 29, and in
this water-chamber 35 is arranged a dia-
phragm 36. Thisdiaphragm is disposed ad-
jacent and parallel to the of
and 1t extends from the fire-box o the upper
- This diaphragm

The employment of the curved

fset flue-sheet 17,
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may be secured in place within the boiler in ! plurality of vertically-rang 1110 curved plates

any preferred way, and by disposing 1t quite
close to the flue-sheet 17 the water-space be-
tween the diaphragm and the flue-sheet 1s
made quite narrow, thus forming an uptake
for a rising column of steam and water at the
upper end of the tubes and promoting the
rapid circulation of water through the plu-
rality of inclined tubes.

Ourimproved boilerisself-contained—that

is to say, all the parts are assembled and

united into one integral structure, so that the
boiler can be set up in a short space of time
or be moved from place to place without the
inconveniencefollowing the use of othertypes
of steam-boilers. There are no 1*11*@’[8 or
joints exposed to the action of the fire, and
we are able to use a single thickness of steel
which 1s exposed 1o the fire, thus permitting
the employment of a comparatively heavy
orade of steel in the manufacture of the
structure. DBy using steel sheets of greater
thickness than can ordinarily be employed we
are able to maintain a high steam-pressure,
and the strength and durability of the boiler
are materially promoted. The products of
combustion pass through the smoke-pipe and
through the steam-dome, thus superheating
the steam, which is of great advantage in the
operation of expansive-engines employed in
land and marine practice. The arrangement
of the internal parts of the boiler secures a
free and unobstructed passage for the circu-
lation of the water, thereby lessening the de-
positofscale. Thewater-tubesserveto brace
and stay the flue-sheets, and the circulation
1s increased by the use of straight tubes and
by arranging these tubes in inclined positions.

The boller can be used as an internally-
fired boiler by placing fire-doors in conven-
ient points in the lower fire-box, or 1t can be
fired by the use of the Dutch oven-furnace
or by any of the different styles of mechan-
ical stoker-furnaces nowonthe market. The
construction of the boller insures a large
water-supply and a rapid generation of the
steam, thus maintaining a constant delivery
of steam and a steady uniform water-line.

llaving thus described our invention, we
claim as new and desire to secure by Letters
Patent— |

1. In a steam-boiler, a fire-box consisting
of a plurality of vertically-ranging plates

each curved on a given radius, said plates be-
g assembled to bring thelir concave surfaces
In opposing relation to a surrounding water-
space and with their convex surfaces forming
the boundary of the combustion-chamber.

2. In a steam-boiler, a fire-box consisting
of a plurality of flanged curved plates assem-
bled for their flanges to have abutting en-
gagement, and stay-bars provided with re-
(duced ends and secured between the flanges
of the plates, each stay-barbeing shorter than

il

65 the plates.

. In a steam-boiler, a fire-box havm a

relation,

Ty sp—

assembled inabutting 1*el&131011 along their ver-

tical edgesand pr ovu:led with ver 1310&1 flanges,
and a series of interposed reinfor cement-bars |

secured between the flanges of said plates.

1. In a steam-boiler, a fire-box having a
plurality of arched or curved plates h_avmﬂ‘
flanges, and a series of reinforcement-bars
provided with tapered ends and secured to
and between the flanges of the adjacent
plates.

5. In a water-tube b011e,1, an internal shell

consisting of a series of vertical platesarched
tranwmsely and opposing flue-sheets united
to the arched plates and provided with a se-
riesof inclined offsets, combined with straight
tubes securedin the of ‘setsof saidflue- shee‘ts
and disposed in corresponding inclined posi-
tions across the internal shell.

6. In a water-tube boiler, an internal shell
consisting of flue- sheets, and a series of
curved plates all assembled in a substantial
combined with an external shell,
and rows of inclined water-tubes secured in
the flue-sheets of said internal shell.

7. In a water-tube boiler, an internal shell
consisting of parallel flue-sheets, and two se-
ries of curved plates disposed in abutting re-
lation and united to the flue-sheets, combined
with a fire-box to which the internal shell is
united, an external shell inclosing the 1inter-
nal shell and the fire-box, a series of tubes
secured in the flue-sheets of theinternal shell,
and a crown-sheet fastened to the internal
shell. | |

S. In a water-tube boiler, an internalshell
having offset members in opposing relation,
a series of vertically-ranging members be-
tween the offset members Smd vertically-
ranging members being curved tr ansversely
and assembled in abutting relation along
their vertical edges, and reinforcement strips
or bars secured to and between the abutting
edges of adjacent members, combined with
an external shell, and a series cf tubes sup-
ported by the oifset members within the in-
ternal shell.

9. In a water-tube boﬂer, an internal shell
consisting of parallel offset flue-sheets, and
curved or arched plates united 1n series to
the flue-sheets, combined with an external
shell, and straight inclined tubes secured be-
tween the offset portions of the lue-sheets.

10. In a water-tube boiler, the combination
of a fire-box, an internal Shell secured to said
fire-box and having opposing flue-sheets pro-
vided with mehned offsets, straight inclined
tubes securedin the oifsets of saad fiue-sheets
and disposed within said internal shell, all
of said tubes being inclined in one direction,
an external shell, and a diaphragm secured
between the external and internal shells and
disposed in close relation to the flue-sheet to
which is secured the elevated ends of the cor-
respondingly-inclined tubes.

11. In awater-tube boiler, the combination
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of & fire-box, an internal shell having offset

flue-sheets provided with straight upper and
lower portions, stays secured to said straight
portions of the flue-sheets at the upper and
lower ends thereof, a series of straight tubes
secured to the flue-sheets between the offset

portions thereof, an external shell, a crown-
sheet secured to the internal shell, and a
smoke-pipe leading from said crown-sheet.

- In testimony whereof we have signed our 10
names to this specification in the presence of
two subscribing witnesses.

JOILN FERDINAND HOTTMAY, Sx.
JOHN FERDINAND HOTTMAN, Jr.

Witnesses:
' JOHN P. SCHROEDER,

C. B. SCHERR.
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