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- .Beit known that I, WiLrLiawm S. Hubson, ‘through the crown-sheet and the parts imme- -

B ~of Paterson, Passaic county, in the State of | diately adjacent.. Fig.5 shows a modification, =

o lew Jersey, have invented certain new and | which will be deseribed farther on. -
. Useful Improvements relafing to Steam-Boil- | ~ The drawings represent the novel ‘parts,

~~_The improvement pertains to the crown. | pearsn ecessary to indicate the relations there-
... isintended more particularly for locomotives, | - Similar letters of reference indicate corre- - .

~ . but may be useful in all boilers having an in. ‘sponding parts in all the figures. -+ -

~ o ternal hrebox:surroundedeW&ter Allthep&rts notshownmaybeoftheordl I
. 1 construct the fire-box in"a_generally rect- | nary construction, .- oo o ond
- angular form, with the tube-sheet of the usual | - “Referring to Figs. 1 to 3, A is the tube-
- height, and with the adjacent part of the | sheet, of the ordinary form, and performing =~
. crownsheet plain, and at the usual level. | in all respeets its ordinary functions; and @ a, =

-~ Theremainder of the crown-sheet: is corru- | the ordinary tubes therein. B B are the side.
~ sated, and is lowered to an extent a little | sheets, and O the rear sheet—that in which
~ . more than equal to the height of the corru- ) the hole ¢ is provided for the door, as usual. =

. gations. The depressions or channels formed

By the corrnenians ans or cnannels formed | Theforward part of the crown-sheet (marked
- Dby the corrugations are open-ended. -They | D) is plain. = The main portion D ofthe crown-"
. stand below and. not. above the ‘level ‘of the Sheet is corrugated, the corrugations extend-.
~ upperedge of the tube-sheet. - . . ing below and not above the plain portion D, =~

. Previous efforts in this line have been made. | Lhis part is so much lower that the highest:
~_ Onesuch had the corrugations extended above Dboints in the corrugations are aboutlevel with -
.~ the top of the tubesheet. With such con- | the plain partD. . . oo T
. Struction the water must be carried higher | | -1t1s important that the corrugations or de- =~
~ . than usual, to insure that the corrugations, pressions be carried out low at the rear, toal- - -
~ which are higher than the upper tubes, are | low free circulation when the water is low. = =~
o ceovered. o Th T ~he crown-sheet is wrought in the required .~
My invention allows the tube-sheet to be | form by hand or by machinery. =~ .

. carried up to the ordinary level with the full - The corrugations increase the amount and .
© 0 number and size of tubes ordinarily employed ‘efficiency of the heating - surface. The ab-
S without requiring the W&ter;_to;_ﬂbeI_jca;rried_"any'- sence of any pockets or recesses below the
BRI R ..1?'_-:h__i_g"h‘eri?_’tha}nw?ith{the"fu'_suagl_'pla;in“cmwnésheet. | edges and the free circulation of the water =~ =

~ . Stay-bars formed to afford the proper bear- | prevent the accumulation of solid material. =

i Ings may support my corrugated crown-sheet, Preserving the full ordinary dimensions of the -

 the stay-bolts therofrom faking hold of the | tubesheet allarre tha S pie! height and
" crown-shest at the highest points in the sev- | arran gement of tubes, o L olcant

~ enal corrugations, and the stay-bars being | = The plain or uncorrugated portion D at the
© . formed with sufficient turned-down ends to forward edge of the crown-sheet, kept up at =~

i _obtain a firm bearing on the vertical walls at | the ordinary level, as shown, affords access.

. the sides or ends of the furnace. - - | below for expanding and calking the ends of =~ -

d affords Il@&lljfthe OI'dlD&I'}Tfull

.+ consider the best means of carrying out.the capacity to the furnace. The lowerlevel of the .
- invention. . - hinder and main portion D’ of the crown-sheet
. The accompanying drawings form a part of holds the corrugations at such alevel thatthe bR
© thisspecification. - - | tops of the ridges thereof ‘will be covered - .

The following is a des

. TFigure 1 is a side elevation. Fig. 2 is a | whenever the tubes are covered. My crown- = =
- DPlan view. TFig.3 is an end elevation, the -Sheet will be less likely to fail from want of
- right side being an elevation of the front end, { water than the ordinary plain crown-sheet, = =
- and theleft side an elevation of the rear end.

~ ‘The side plates B can be plain,asusual,near
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the top, but I produce corrugations at and
near the line immediately above the grate,

- which is liable to be most mteneely heeted in

'burmng coal.

The corrugations are represented by b! b2 |
The corrugations b and b* are ranged

b bt -
up and down, but joggled or out of level with

each other, as shown, The corrugations b*

and 0* are horlmntel and unite the others,

~ as shown. The set §° are higher than the set

b%. ‘The whole affords ample liberty for ex-
pansion and contraction Wlth chengee of tem-

- perature.

- - EE des1gnete stay-bars, with their endsbent

downward to a more than ordinary extent, as

shown at E‘. They rest upon the edges of the
~ vertical side sheets B, and support the crown-
sheet by taking hold ‘thereof at points along
‘the ridges of the corrugations. This 1s ef-
- fected by means ot stay- bolts e, passing through
~ short thimbles ¢/, all in the eldma,ry manner,
except that the stey -bolts e must always take

~ hold of the hlghest perts or ridges of the cor- | _
| | ther upward, and bent inward to correspond to

rugations.

Fig.bH1is a} plen view, showmg Q modlﬁeetlon
in 'which the stay- ‘bars E, instead of extendmg |

~across the fire-box, extend forward and back-
ward, the place ef one stay-bar being shown

by a dotted line, and the others being under- |
With this ar-

stood to be a,rellel thereto.
rangement one end only of each stay-bar need
be bent down to an unusual extent, the other

rection, standing across instead of lengthwise
- of the fire-box; butI do not consider this con-
dition ebsolutely material. - The corrugations
‘may extend either way so long as the water-

spaces between the ridges are open at one or |
my hand this 23d day of July, 1877, in the

“both ends to ellow Q free elrculetmn when the
water is low. L
-The form shovm in F1g
to enter the corrugations from both sides. -
“The stay-bars in either case afford a strong
support to the CTOWN.- sheet eddltlonal fo the

| stiffness imparted by the corrugations.

|
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number of stay-bars may be used than is usual.

If the stay-bars extend in the same direction
as the corrugations there should be one stay-

bar over each ridge; but I prefer that they ex-
tend across the rldges as shown. The stays
which extend above 1:0 the archin; o top of the
boiler (not shown) can be better spread or made
to radiate if the stay-bars extend crosswise of
the boiler. One such stay in an oblique posi-
tion is indicated at I in Fig. 4. -

The corrugated portion D’.of my erown- sheet

being, as shown, below the level of the topof

the tube-sheet A it results that my locomotive
carries a greater body of water over the fur-

| nace than usual, which I esteem an 1mp0rtant

" end resting on the flat part D. In this figure |
~ the corrugations also extend in a different di-

5 ellews the wafuer |

good mechanic.

advantage.

Many modifications may . be made by al:w
Thus the number and depth
of the corrugations may be greater or less than
shown, and the length of the several corruga-
tions and the thickness of the material may be
varied. The side walls may be extended far-

the inclined condition of the edge of the crown-
sheet. In such case the line of rivets 1s higher,
and the bent-down ends of the stay- bers are -

'eorrespondm gly shortened.

I claim as my invention— -

1.. The crown-sheet described, having the
corrngated main body D’ lower than the front
D as and for the purposes herein specified.

9, The partially-corrugated crown-sheet D.

' 'D’ formed as shown, in combination with stay-
| bolts e and stay- bers D D supportmg the up-

per portions of the several corrugations and
resting on firm supports, as and for the pur
poses shewn and deserlbed | -~ |

In testimony whereof I have hereunto set

presence of twe subsenbmg mtnesses
-' WM . HUDSON

W1tnesses o
- Caas. C. STETSON
‘TaOMAS D, STETSON;
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