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UNITED STATES

Pa,tented Decembel 1 1903

PATENT OFFICE.

JOHN F. HOTTMAN, JR., OF DUBUQUE, IOWA.

 WATER-TU BEBOILER,

. SPECIFICATION formmg part of Letters Patent No 745 616 d&ted December 1, 1903.

Applma,tlan filed July 25, 1803,

Eeria.lﬂ'n 168;928 (Nn mﬁdel)

T o all whom it HUAY COTLCETTL:

Be it known thatl, JouN F. HOTTMAN Jr
a citizen of the Umted States, residing at Du-
buque, in the county of Dubuque and State
of Iowa, have invented a new and usetul Im-
pmvement in Water-Tube Boilers, of which
the following is a specification.

in all loeamotwes in practical use the fire-
box construction is such as to require the use

of a very large number of stay-bolts, involv-
ing enormous expense in makingand puttmﬂ' =

them in place.
The primary object of my invention is to

provide a construction of fire-boxin a water-
tube boiler for locomotive service, as also for

stationary or marine service Whereby the nse
of stay-bolits may be dispensed with in any

part of the boiler, with the advantage of
great saving in the expense which the ma,k-.

ing and placing of stay-bolts involve and the
turther advantage of avoiding danger to
safety of the boiler from the breakmg of
stay-bolts, to which large numbers of them
are subject from no apparent cause in a lo-
comotive-boiler after it has been in service a
short time.

A further object of my invention is so to
dispose the water-tubes in the forward fire- -

box as to induce rapid generation of steam

and its free liberation in large volume from -
the water, and my nnpmved construction
affords 313111 furthet advantaﬂ‘es whleh are:

hereinafter stated.
1 have more pmtwularly devised my im-
provements for use in a locomotive-boiler,

though they are not limited to such pa,rtlcu- |
lar use, and that character of boiler is there-
| -smta,ble straps s'.

fore employed for illustrating my invention
in the accompanying drawmﬂ's, in which—
Figure 1 is a broken longitudinal vertical
section of my improved locomotive water-
tube boiler, taken at the line 1 on KFig, 4and

viewed in the direction of the arrow; KHig. 2,
a cross-section taken on the irregular lme 2-
2, Fig. 8, and viewed in the dwectlon of the |

arrows; Fw 3, a section taken at the line 3
on Hig. 1 and wewed in the direction of the
arrow, and KFig. 4 a section taken at the line
4 on Fzg 1 dnd viewed 1n the duectmn of the
arrow.

A is the rear section of the fire-box, and B

is the forward seetmn thereaf The rear fire- .

| box section has the wagon-top ” A’, (or rear

portion of the shell with its lower longitudl-
nal section omitted,) containing the grates

I(not shown) on the plane. at z, Fig. 5 the
I crown-sheet a, shown to be formed in two
i

sections, and the two opposite sets of side

three seetwns, as shown. The crown-sheets
and side sheets are curved to a certainradius
of a circle, with the concave surfaces of the
sections against the pressure in the boiler
and their convex surfaces. exposed to the
flame and gases of combustion.

Between the flanged longitudinal edges of
the sections of the erown-sheet and those of
the side sheets are interposed stiﬁ'ening bars
cof iron, to which such edges are securely riv-
eted thereby forming aself-sustainingsurface
without the aid of stay-bolts. To equa,hze the
strains present in a high-pressure boiler on

the erown-sheet and the side sheets, the ribs
¢ are connected to crow-feet d, riveted to the

wagon-top A’ by means of link- bracese. The
bars ¢ eéxtend within a short distance of each
end of the sheets ¢ b,where they are scarfed or
tapered, so that where the ends of the sheets
are flanged smm}th continuous joints are
formed at v and v', Figs. 1 and 2, the flange
v of the rear ﬁre-bax bectmu bemg riveted to
the flange ©' of the forward fire-box section,
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| sheets b b, each of which may be formed of -
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and the “back head #1is riveted to the flange '

of the rear fire-box and to the flange 7* at the
rear end of the wagon-top A'. The two lower
sections of each mde sheet 0 are formed to

| produce at s butt-joints with the edges of the

wagon-top, (or rear portion of the boiler-shell , )
and the butts are covered in a usual way wmh

The forward fire-box sectlon is formed in

' the boiler-shell with side sheetsd’ b', like and

] forming continuations of the side Sheets bin

the rear fire-box section, a top tube-sheet f, -

-

and a bottom tube-sheet f , both numerously

i perforated coincidently and connected at co- .
incident perforations by vertical water-tubes

] g of suitable diameter—sayabouttwoand one-

lha,lf inches—and spaced apart--say about

one-half anineh, These water-tubes are best
disposed, as represented, in longitudinal par-
| allel rows, with the members in each row ar-
| ranged in staggered relation to those in the
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the tube-sheets ars flanged, as represented at
w, and connected with the respectively ad-
jacent concavo-convex side sheets b, pref-
erably as shewn. Thus between the flanged
edges of each tube-sheet and the side sheet
to which it is connected is interposed longi-

ard riveted, as in the construction of the rear
section of the fire-box. 'The sheets thus con-
nected, except at the base of the forward fire-
box section, are supported at suitable inter-
vals lengthwise of the boiler-shell by link-

braces ¢’',conrecting the bars¢’ with erow-foot

d’,riveted to the boiler-shell. Inthis way ths
strueture of the forward section of the fire-

box is suspended in a manner to render it

self-sustaining. In Fig. 4 the upper tube-
sheet 18 shown to be suspended from the
voiler-shell at crow-feet (', connected by

brace-linkzse¢’ with bars ¢/, interposed between

the lateral edges of the tube-shieet and the re-
spectively adjacent side sheets &'; but such

‘suspension is not essential to my improved

construction. | |

The forward {ire-box section is connected
to the rear section of the fire-box at the
flanges v v" and to the front head /. at the
flange v°. 'The fronthead contains the open-
ing ¢ for the dry-pipe, (not shown,) which de-
livers the steam to the engine-eylinders from
the steam-dome C, containing the throttie-
valve, {not shown,} all in the usual manner.

At I and k' in Fig. 1 are shown brace-rods
tor supporting the head A, which is covered

by the smoke-box, (not shown,) and the head

h' at the rear end of the forward fire-box sec-
tion; and the back head ¢ is also shown to be
braced by similar rods /2

By the construction thus deseribed, involv-
ing the employment of the curved plates ¢, 0,

use of stay-bolts is entirely dispensed with,

since the arrangement of the vlates with their -

concave surfaces presented to tho boiler-pres-
sure utilizes the tensile strengih of the metal
in each plate for fortifying the structure.
Moreover, no joints or rivets are exposed to
the fire and the large extent of water-space
afforded eliminates all danger of the platesor
sheets becoming cracked or burned and ren-
ders practicable the employment of heavier

plate than it is customary to employ in the

construction of fire-boxes, thus materially
adding to the strength and durability of the
structure. 1t will furthermore be observed
that the construction of the fire-box affords
to it an open bottom, thus rendering easier
the matterof firing itand facilitating the mat-
ter of maintaining the fire without requiring
1t to be cleaned so frequently as is necessary
in locomotives having the corrugated type of
fire-box, also that the large body of cold wa-
ter commonly contained below the grate-line
in the corrugated type referred to is entirely
dispensed with, since my grates by being situ-
ated at the lowest point in the fire-box sub-

T

2nd b’ in the formation of the fire-box, the |
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products of combustion, thereby producing

free generation of steam, perfect cirsulation -

of the water surrounding the fire-box, and
equal expansion of all parts.

An important advantage of my improved
construetion 1s due to the iarge number of
water-tubes ¢ which 1t enavies {0 De used,
thereby to divide the water in ths bailer into
a large number of small units. Hzterding
vertically across tho path of the el proauets
of eomoustion, they absorb a greaier amount
of heat than if they lay horizontally in tuab
path, and, besides, they form thoroughly-ef-
1ective stays for the tube-sheets. - By dispos-
ing the water-tubes in the staggered relation
in which they are represented they npresent to
the {lame and gases a tortuous courss pastthe
tubes, causing rapid ebullition of the water
passing through them, and tas steam-bubbles
thereby formed galn ready, Girect, and natu-
ral access to the surface cf the water in the
boiler, to which they ars liberated ac steam
throughh the vertical tubes. In this way a
large volume of steam may at all times be
maintained and perfect circulation of water
kept up in the boiler, and becaase of the rapnid
circulation of the water no scale lodges in ihe
tubes to impair their original high efliciency
in steam generation and their durability.

A still further advantage due to my im-
proved fire-box construction reiaies to the
proevention of leakage of the fiues, which iss
serious difficulfy in the ordinary constructicn
of boilers. My improvement entirely avoids
this dificulty, sinco the junsciions of the tubas
with the two tube-zagets caing entirely cov-
ored with and surrounded by water are not
subjected to varying ranges of tamperaturs
and are entirely out of the fire, so that thay
are thoroughly protected from causestsnding
to produce leakage in them.

What I claim as new, and dasire to secure
by Letters Patent, is— |

1. In a water-tube boiler, the comhination
with the boiler-shell, of a fire-box comprising
a pluarality of connected plates attached to
said shell to extend lengthwise within it, and
each formed to a certain radius of a circle
with the concave surface presented to the

| pressure in the boiler and the convex surface

presented to the products of combustion.
2. In a water-tube boiler, the combination

with the boiler-shell, of a fire-box comprising :

a plurality of plates flanged along their lat-
eral edges, each formed to a certain radius of
a circle, and bars.interposed between the
flanges which are riveted thereto,said bars be-
ing connected at intervals to the boiler-shell

| tosupport said plates lengthwise therein with

shelr concave and convex surfaces presented,
respectively, to the pressure in the boiler and
the products of combustion. |

3. In a water-tube boiler, the combination
with the boiler-shell, of a fire-box comprising
a plurality of plates flanged along their lat-
eral edges, each formed to a certain radius of

ject the water at all points to the heat of the | a cirele, bars interposed between the flanges,
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which are riveted thereto, and crow-feet fas- | fire-box.ends, the whole prese.nting a smooth

tened at intervals to the shell and havingl
brace-link connections with said bars to sup-

port said plates lengthwise within the shell

with their coneave and convex surfaces pre-

senied, respectively, to the pressure in the
boiler and the products of combastion.

4. In a water-tube boiler, the combination |
with the boiler-shell, of a fire-box comprising
a plurality of plates flanged along their lat- |
eral edges, each formed to a certain radius of |

a circle, bars interposed between the flanges,
which are riveted thereto, ecrow-feet fastened
at intervals to the shelland having brace-link
connections with said bars to support said

‘plates lengthwise within the shell with their
coneave and convex surfaces presented, re- |

spectively, to the pressure in the boiler and

the products of combustion, and butt-joint |

connections between the shell and the lower-
mostsaid platesin the rear section of the fire-
box. | | |

5. In a water-tube boiler, the combination
with the boiler-shell, of a fire-box comprising

a plurality of plates each formed to a certain

radius of a cirele with flanges along their lat-
eral edges and bars interposed beftween the
flanges which are riveted thereto, said bars

having searfed ends and being shorter than
the plates and connected at said ends to the |

continuous surface, and connections at inter-
vals between said bars and shell snpporting
said plates to extend lengthwise in the boiler-
shell with their concave and convex surfaces 35
presented, respectively, to the pressure in the
boiler and the produets of combustion.

6. In a water-tube boiler, the combination
with the boiler-shell, of a fire-box formed of
two sections, one beyond the other and com- 4o
prising a plurality of plates flanged along
their lateral edges, each formed to a certain
radins of a circle, bars interposed between -
the fianges, which are riveted thereto, and
connected at intervals to the boiler-shell to 45
support said plates lengthwise thereof with
their econcave and convex surfaces presented,
respectively, to the pressure in the boiler and
the products of combustion, a pair of perfo-
rated tube-sheets between and connected at 5o
their lateral edges with said platesin one sec-
tion of said fire-box, and water-tubes extend-
ing between and connecting said tabe-sheets
across the fire-box at right angles to the path
through it of the produets of combustion. 55

JOHN F. HOTTMAN, J=.

In presence of—
Lovris C. KOLFENBACH,
CHRIS. A. YOELKER.
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