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" FRANCIS WILLIAM WEBB, OF BOLTON, ENGLAND.

. L'ettérs Patent No. 98,726, dated J a-mtaafypll,' 1870

. o ' ’ : T . .

~ IMPROVEMENT IN STEAM-GENERATORS. -

The_échedulé_refenea to in these Letters Patent and:'mak.ing' part of the.-saﬁm

Ta a:Zl wham it mfoy concern: | |
Be it known that I, FRANCIS: WILLIAM WEBB of

- Bolton, England, have invented. certain new and aseful

“ Improvements in the Construction of the Fire-Boxes

~and other Portions of Stemm-Bmlers 7 and I do here-

- by declare that the following is a full and exact de-
-scription of the same, reference being had to the ac-
- -companymg drawings, forming a palb of this speclﬁ—~

cation.
The said invention conmsts e]neﬂy in formmg the

: front, sides, and back of the fire- -box, of a singlesheet
 OF pla,te of metal, whereby I -am enabled to construct
a, fire-box which has no plate-edges exposed to the ac-

. tion of the fire, and also avoid riveted joints.at the
- corners.

construction, and more conv enient to-secure inside the

T thus vender the said fire-box cheaper of

bmler

| and contraction.

~ said fire-box with a separate tube-plate, Whldl may |
* be made thicker than the otlier portion of the box, and

g,

The said invention also conmsts in constructmcr the

may be readily remmed if IHJIJI'Bd and replaced: by 2

‘new plate. |
The said invention may be admntaweously apphed.
to the construction of fire-boxes of irom, but its im-

portance is more clearly apparent in' the GGHStI’HGT}IOD'
of steel fire-boxes, wherein very thin plates are de-

sirable, Whlch plates eaunot be . matle pmpel]y secure*

by riveting.

- My 1mpmved ﬁre-box may be made rectangulm or"
-~ circular, or of any other desired form in its horizontal

section, and the one joint or seam, where the two ends

of the plmte meet, may be secured in various ways.
- The said inv entmn further consists in the use of

rivets of an oval, elliptical, or oblong cross-sectional

form, for secmmg the ]onmtudmal seams in steam-
boilers, whereby- I am enabled to give to the boiler

~ great sheallnw-strellg*h at the seams, without greatly
- decreasing the sectional area of the plates between the
_rlvet-holes while .at the same tlme the e]astlclty of

the joints is increased. - -
In the Qccompan} ing drawin gs I have ﬂluﬁtmted the

boxes, and I thl now proceed more fully to desecribe

'- the same.

Descmptwn of the memgs

l*lgure 1is a front view of a square ﬁre-box cou- _-
- structed according to my invention.

PFigure 2 is a. vertical section, on the line z z, ﬁn' 1.
Figure 3 is a horizontal sectlon, on the liney v, ﬁw 1.
qu;e 41s a front elevatmn of a similar ﬁIG box

{ the tube-p]aﬂ:e remoyv od.

of' shfrhtly ITlOdlﬁEd constructlon, as heremafter ex-
plained. -
Tigure 5 is a ﬁ ont elevation of a clrcular fire-box,
constructed according to my invention. .
Flgure bisa wrtlcal section, on the line &' .
Tigure 7 is a horizontal secmon on the line v’ ¥
I‘in'ule 8-illustrates the method of securing the fire-
box tn ‘the outer box or casing of the boiler.
Figures 9and 10 are a front view and. section,

through a joint or seam of double nvetmg, showmg:_'
the application thereto of my improved rivets. |
Figure 11 is a front viewof a seam of single riveting.

| Fl“‘llre 12 is & tmnsve! se section of my Improved :
livets | |
Like letters mdw'tte the same pa1ts throughout the ,

~drawings.
It is also more durable, through the absence |
of the riveted joints, and the greater elastmlty of the:
‘box at the corners, whu,h allows of ltb ﬁee ezpansmn

- The single p]ate or sheet e, which forms ‘the front,

- sides, and back of my 1mpmved fire-box, is curved or
bent ‘at the corners, (as shown in fig.

) by any con-
venient or suitable apparatus or machinery used in the

working of metal plates, and 1ts ends are umted and

secur ed together at b. -
In fig. 1, T have shown the Jomt or seani b, made by

Iﬂ:-:mgeq for med on each end of the plate, the saﬂd flanges -

being brought close tOfrether and “secured by rivets |

'passed thr ough them.

In fig. 4, the plate is secured bv& but-gmnt the

edges bemg brought fairly together and riveted tothe
strip or bar ¢, in a manner well understood by boiler-
makers, and’ others sktlled in the kam g of metal

plates. -

In ﬁgs 1 zmd 2, 1 hme 5hown the tube—-plalte d se-

cured 1n its place.
In figs. 5, 6, and 7, I haveshown the fire-box, with
- It will be seen, by reference to thesa ﬁgﬁres, that

the plate @ is ﬂanged at &, for the reception of the

tube-plate, which is also formed with a corresponding -

flange, d', the two ﬂanges being ﬁtted and riveted to-
gether, as shiown.

It 1s obvious, Lha,t' it deswed my mproved fire-box

may be consti ucted Wlthout the separate tube-plate,

-and may have the seam or ,]omt in a,ny mnvemant po-
‘sition.

application of my inv entmn to steam-boilers and fire- |

I prefer to secure my lmplm efl fire-box within the
outer box or casing, by passing bolts e through the
plate @ of the inner fire-box, and the plate f of the
outer box or casing, and thwngh ferrules or tubes g,

“arranged within the water-space between the two

plates, as shown in fig. 8. These ferrules form stays,
which keep the plates a and f at the proper distance

apart, and at the same time, by means of the nuts ¢/, =

the said plates m&y be. screwed tightly up to the fer-
rules qg. By the use of these bolts, nuts aud ferl ules




)

I avoid tapping the plates @ and f, and am therefore
- enabled to use thinner plates than could otherwise be
employed, and the removal of the said stays and the
tire-box, for cleaning, or other purposes, is also greatly
facilitated, o | o
By referring to figs. 9, 10, and 11, which illustrate
the application of my improved rivets to the seams of

Fl
-

joints of steam-boilers, it will be seen that the rivets |
h are arranged with their smallest diameter parallel |

with the line or seam of riveting, so that the metal of
the rivets is disposed in the most advantageous direc-
tion to resist the shearing-strain caused by the press-
ure ‘within the boiler. R |

It will also be obvious, that by using rivets of tlhe
form shown in fig. 12, or a substantially similar form,
the holes for such rivets are formed without diminish-

* 7 ing the area of the plates i between the rivet-holes, to

the extent to which it-is diminished in using ordinary
circilar rivets; consequently the joint or seam is

. 987%

rendered stronger, and its elasticity is increased by the
better distribution of the diminished sectional area.
What I claim as my invention, and desire to secure:
by Letters Patent, is— - |
L. A fire-box for a steam-boiler, with it§ front, sides,
and back constructed of a single plate or sheet of metal,
substantially as set forth. - -
2. Constructing the said fire-box with a separate
- tube-plate, substantially as and for the purposes set -
forth. - | I
3. Securing the joints or seams of steam-boilers with
oval, elliptical, or oblong rivets, inserted through holes
of corresponding form, and arranged to offer the great-
est resistance to the shearing-strain caused by the
pressure within the boiler, substantially as set forth.
| FRANCIS WILLIAM WEBB. [L. 8.]
Witnesses: . .
~0. DOXNHOE,

I. S. HICKLING.
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