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WOODHEAD, OF PITTSBURG, PENNSYLVANIA.

" Tiotters Patent No. 112,402, dated Maxeh 7. 1871,

‘ ‘IMPROVEMENT IN STEAM-GENERATORS.,

: .To all wlwm it may‘concer :
‘ Jonx C: WOODH’EAD of Pltts—
Allegheny and State of Penri-

;certain: new and’ useful Im:=

‘Generators, and I do- hereby

lare a full, clear; and ‘exact de-
iption thereof, reference being. had o the accompa-

ying drawing- and to the ]etters of ‘reférerce markéd:

hereon which form a part of this specification.
: The napure of ‘my ntion’ relates to tlmt class‘of

n Wlnch there is no dead
sed ‘to the action of ‘the fire
nd also steam—genelatlng sur-

‘ ying dlan
Flguxe 1 s a, perspectl

Flgure 5 a section of's ]

- Figure 6 a section, also; of some of the details.’

-Rignre 7 asectional view of the crown, -

A base-flame, A, of sunitable construction, supports
nd carries the SIdes of the boiler, and also serves s a

/ frame or bearer for the’ ordma,ry grate-bams, formm gan
rdinary. furnace,

‘Projecting upward from the corniers of the sald frame
A are- angle-pieces Al of:suitable constr ugtion, being
" tied and held.rigid together at va,nous pres by means
iof ordinary me-rods, Az

i Between edeh of said angle—pleces Al 1s a 'series of
cellularr nietal boxes; B, of any‘suitable shape, forming

our sides. ' D BF, ’As shown in fig.-1;.0n the side

0, thie boxes are plzwed horizontally, and axe of'a quad-

‘ angul shape, ‘their central part, €, being narrower
ir ends-in smh a: mannet that two of thesaid

oxis; being ‘placed 'one ‘above the other, tliere will be
“sufficient room between them for a passage of a brush,

: wheleby the ‘furnace may be cleaued These sald

‘the ordma.ry ﬁl e-do

‘ 'l‘he suie D lym«r opposlte and par. allel wnth the: sxde i

‘ The é&he&ule‘ referred to in these Letters Patent and making part of the same,

0, consists ‘also of cellular boxes, as shown in the
dlawmg

The boxes D' lie vertically and extend fr,om the base-
frame-A to.the erown of the boiler.. These boxes D’

-are conneeted to the boxes (V of the side C by means

of ordinary tubes, 8, passing at riglit.angles therefrom,
an orifice being in each box com,sz,pondmor to the open-

‘ings’in thé tubes 8, or thereabout.

The said tubes are jointed to the said boes i in‘any
ordinary manner, and are held thereto. by means of
bolts St'passing through the side D, and tubes 8, and
side Q; and firmly tymg the whole togebllel by’ means
of an'ordinary screwed’ nut, 8% The several boxes"
forming the said sides-can be relatively connected to- ' .

: gethel, 1f required, in any suitable manner, as seen in’
g b

'l‘he ]OWBI box B has an orifice in its uppér part.
" The box E* has a corresponding oritice.
Eneircling these orifices each box has a groove, B
in which lies an-ordinary packuw-unrr B, - :
Between these packing-rings is a metallic ring; B7.
Abolt, B, having a head which entends across the
orifice in the box K2, passes through both boxes, and,
being tightened by means of an ordinar y serewed | nut
holds 'both . boxes together, forming theieby a tlght
joint.
J Ag seen in fig, 6, the box T has a pro_]ectlon, B,
provided with serew—threads on its periphery, Wlnch
screws” into an orifice in the box F®, having femsle
screw-threads therein, Liolding both boxes twht and
making a perfect joint.
The sides B I are composed of cellular ‘boxes, E! B!y
of similar construction as those composing the: s1des
' D, and are connected together by means of ordinary

“tubes T ‘passing over dand lying transversely with the

tubes 8, the said tubes T being jointed to-'the sides -
E F, ha,vmg corresponding. orifices theréin, and’ are

: connected and tied thereto by means of the bolts T,

similar-in construction and attached the same as the
bolts, 8. - The sides O D E F thuos.forni the walls of
the furnace, each side being heating suxf'a,ce and each
side being a ste‘bm-geuerator

The crown H of the furnace consists, also, of a series
of cellular metal boxes of anysuitable shape, as shown

in the drawing.

. They consist of a series of long quadrangular boxes,
1vm0' parallel to each other and conpected together by
means of ‘ordinary tubes: H? so that there is a con-
tinuous passage through all.

‘An opening is at T whxch connects with the side E,

1.s0 that-all the steam - arising from, the walls 1. and: F

passes therein and through the whole section and es-
capes attheoutlet J: "~
A connection is also made from the side C, at K,



0
2

50 that all the steam generated in the walls C and D
also passes therein, passes througlh the whole range of
boxes H, and also escapes at J.

1t may be seen that the four sides O D E T form
two cowplete and separate boiler., suve in the connec-
tion with the crown H, viz,, the -ides O and D being
connected together by means of tae tubes 8, the water

circulates from the side O to the side D,and inversely -

form one generator, or a double generator combined i
one. The sides E and F being connected together

likewise, form a separate generator, while the four-
combined sides, connected to.the crown M, form one.

boiler, the crown H forming a receiver or steam-druny,
_and, as it is acted wpon by the furnace heat, it becomes
@ supelheatex.
The sides C and D being thus connected, mw ex-
pand laterally or lou(rltudmall_v and the mdes B and

P in like manner, while the angle-pieces A'form a |
‘e egress of smoke or-

joint at the side, preventing
heat. )

Bach section can- be supplied with the ordinary
boiler~mountings, and each box can be supplied with
an ordinary wud-oritice, whereby they may be cledued
from sediment,

I am aware that cellalar-boxed water-tube -boilers
have been heretofore construeted, but only two of the
‘sides thereof areheating or steam-generating surfaces.
In some instances the other two sides (it the boiler is
quadrangular) are composed of ‘brick-work, or else the
*whole is swrounded with brick-work, causing thus
considerable dead surface on which the action.of the
fire is lost, consequently ‘causing a material waste of
fuel; besides, since brick-work forms part of their con-
struction they necessarily take considerable time and
labor, and thereby expense, to erect, besides being a
continual expense in the burning out of the brick-work.
Boilers, also, of this-class have no provision for clean-
ing save from the furnace-doors without tearing down
the brick-work, and thexebv causing a stoppage of
‘work.

By the construc’mon of boilers according to my
herein-described invention, the whole of the sides are
beating surfaces and also steam-generators, conse-

quently no heat is lost, since the whole action of the

flame is on the sides, consequently not requiring as

112,402

mueh fuel to generate ste'tm as ordinarily; and since
the circulation of water from side to side would be per-
fect, steamn would be generated very rapidly. Thus
sxxl;;ller boilers and Iower pressure may be used than
ordinarily ; and Since, also, boilers constructed as de~
seribed do not require auy hrick-work, they can be
erécted very speedily and not requiring skilled labor

to build the same; and as they can be readily cleaned,
‘less danger of explosion will ensue and; as they are

easy of aceess, can be easily and readily repaired.

My invention is readily. applicable to the construe-
tion of locomotive, portable, and marine-boilers, es-
pecially to tlie latter, since lightness and smallness of
bulk is there requixed Boilers constracted as de-
seribed, having full heating surface, would generate
steam” more rapidly than the ordinary boilers ‘much
Jarger in bulk, thus saving rovm.

I do not limit myself to the precise form of boxes
shown, nor: to their precise arrangement relative to
each othel ;5 but

Having tlxm fully deseribed my invention,

What I claim as new, and desire to secure by Let-
ters Patent, is—

1. A quadranguolar steam-generator, constructed of
sectional boxes, forming the walls of the furnace, and
having its opposite sides connected by tubes, substan-
tially as described.

2. In combination with the above, a farnace-crown,
conmtm'r of a series of cellular metallic boxes so ar-
ranged and connected that the steam arising from the
fumdoe cellular walls will pass through the sane, the
said crown being fully in contact with the heat from
the furnace, substantmlly as and for the purpuse de-
seribed.

3. In combination with the above, a furnace-crown,
composed wholly or partly of cellular plates or cellular
boxes, so relamvely arranged with the furnace-walls
that the steam arising therefrom will pass into said
croivn, substantially as and for the purpose set forth.

In testimony that I claim the foregoing as my own
I affix my signature in presence of two witnesses.

JOHN C. WOODHEAD.

‘Witnesses:

PEROEVAL BECKETT,
GEORGE MILLER.
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