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" |MPROVEMENT IN STEAM-GENERATORS. =

ThaEcheaulereferreﬂ to in these Letters Patent and making part of the same.

To aZZ wh om '.a,t may cmwem ; Fi A R |
St Be 113 known that I ;;* ;Qm;r O Woonﬂmw of ng_ |
sylwmm, ha,ve 11wented certmn new aud useful Tm- |
s provements. in Stemm—Generators |

<ideclare. that the fol]owmg 13 & full clea,r and exa,ct de-|
140 scription: ‘thereof, reféerence being. had to the accompa- |
fji"ii.?fé'f';f;i?ffﬁ-;’ff%ﬁ@;feﬁnymfr dra,wmg a,ud to the ]et‘ters of reférence mar ked’;ﬁ

-In the &ccmnpanpng dla,wmrr—- ERaE |
Flgule 1-is ---&""Perspectwe Vlew of' m}" mvenmon, 1

therenn which: form a part of this specification. - .
The nature of m y mventmn relates to that cl&ss of:

i;f;?;*.ifi§§:5:--?f;;?§f-;?{;5??@iif.sm face all the are ea exposed 1o the a,ctwn of th{_, href'?
;ﬁfz;'.@bemg hed,tmg smfd,ce ‘and ‘also steam-generating sur- |
0 face, said boiler belng a,lso ﬁee to expaud tmnsversely I
or 10ng1tud1nally SRt = _'
To enable. others skllled m the art 130 ma,ke aﬂd usei§ .

ahnwm g two sides thereof,

e e??éfi'i;e:f?%é??;-ﬂthei two sides.

Plgule 4, a, transverse sectmn there{)f’

" FRigure 5 a'section of'some of ‘the detmls
Flgnre 6 ‘a section, alsa, of some of the detmls
- Higure. 7 a sectmna,l view of the crown. = .

0 tied and held rigid together a.t VELI‘IOIJ.S pl.-.wes by me&ns j
of ordmary t1e—r0ds, AL PR .
o BGW een- each of Sﬂ»lil &ngle*pleces A1 IS a, serms of
e ;;::!;;53:;-5;_23_}i-i%.'-gi;j;jgéjﬁ;?};§3;.§:_§f-'et=-]Iulal met&l boxes B of any'suitable sh ape, for ming
e e four sides. O l B F As shown in fig.. 1, on the side
e e ?ffgff’ffi;;fG the boxes are pl.:wed ]mrlzonmlly, and .:u eof a quad_'j |
e a,ugula,r sh&pe, their central part, C', bei ng Darrower |
e than their ends in such a:manner that two of the said

S boxes; bemg placed ‘one above thie other, there will be | -

* - sufficient room between them for a passage of a brush,
- whereby ‘the furnace may be cleaned.
= openings may be fitted with an ordma,l y dmr or bto*:l—'é
ﬁ':;.J'5ff'i"'?f*f?’5?-?'%'?*%;'1)1,1, t0 prevent the egress. “of smoke, - - .
S o o he Jower boxes, G2 of:the side U &re 'S0 arran rredf—*%
R 'md ‘of such a- sha}pe as wxll m&ke an ope.mﬁfr sultable--

im the ordinary fire-door.
S Tll& su:le D l ymn‘ Oppamte a,nd paa a,llel wwh the sule

-;j.fra,me A 10 the crown of the boiler.
-are connected to the boxes ¢ of the side C by means
‘of ordinary tubes, S, passing at right.angles therefrom,
‘an orifice being in eac.h box corres pondmu' to the open--
“ings'in the tubes 8, or thereabout. " | G
~ The said tubes are jointed to the s:—md boxes 111 any
| mdm&ry manner, and are held thereto. by means of
- bolts 8! passing through the side D, and tubes S, and
‘| side 0, and fir mly tymg the whole. togetllel by means |
f -of an’ mdma,ry serewed nub, 8% -
| forming the said sides-can b{:‘, lelatlvely connec.tecl to-"
: gethm 1f mquuud m a,uy Slllt&ble ma,m]e; d:b Seen 111'.'_'.'?'_‘ o
"":[]tl‘ . .. o

‘and I do hereby“

Flgure 3 a, pmspe'ctl've wew of the 01 own af the |
ﬂ&me i : L

| bolts, St
“the furnace, each side being- heatmg* smﬂme and each' |
| 31de being a stemm-generator -

‘These sa;ldf |

-G, consmts also of cellula,r bmz:es, as shown in the

dI awing, - | o
“The. box:es D" lie vertlcally and extend frum the ba,se- |

The ]owel box D‘* h'ms an orlﬁce in 1ts upper p.:u*t
* The box E? has a cmreapouduw orifice. .

Between these p&ehmg-rmrrg 18 & lIlet"blllb rmg, ]'jf'
Acbolt, E%, having a head which entends across the

| - 7| orifice in the box K?, passes through both boxes, and,
Flgure 2,8 pelspectwe vlew of the sa.me, showmgé 'bemg tlghtened by means of an. ordmm 'y serewed nm: -

holds both box:es ton'ether, formmﬂ' thewby % tlghl:'_ L

,]omt

The sides B F are composed Of ce]lular bexes, o) I,

}:;jof similar construction as those: composing the 31des S
(' D, and are connected together by means of ordinary =
'ﬁ_tubes T passing over-and lying transversely with the
‘tubes S, the said tubes T being jointed to-the sides -
B K, ha,vmg corresponding orifices theréin, anéd are
-:'iconnected and tied thereto by means of the bolts T,

similar-in construction and attached the same as the -_
‘The sides C D B F thus forni -the walls of |

‘The erown H of the furnace consists, also, of a series s

“of cellular metal boxes Uf any suitable shape as bhOWIl_ o
_in the drawing. | .

They cmlslst of a sél ies of long qmdl ;;mgula,r boxes, |

"'lvm ‘parallel to each other and conpected together by =
‘means of ordinary tubes  H?, so that there is a con-
~finuous passaﬂe thmurrh all. | S |

“An opening is at L whwh connects w ith the s1de E |

.80 that-all the steam - arising from the walls B and- F o

| passes therein and thmugh the Whole bE‘CﬁlOH and es-
~capes. s at the outlet J. ' o
_-A cennectlﬂn is also made ﬁom the suie O ad: E'. |

These boxes D*

The several boxes

| Eneircling these orifices each box has a gmove, E“‘ ;i
| g,.in which lies an -ordinary: pac]gm.lmw Bt | h

e As seen in ﬁﬂ‘ 6, the box ]31 ]ms 19 pm_]ectlon, ]5‘2 L
s ;prm ided with screw—threa,ds on its periphery, whichh
| serews into an orifice in' the box F% having femsle
';'screw-threads thelem, holdmg both boxes mwht :«:md:"'r
S e ma.klng a peIfecthomt
s AT b&se—fx ame, ‘A, of suitable construction, supports; '-
and carries the' sldes of the boiler, and also’ serves 4s a
- frame or bearer for the erdlum'y gr&te-ba,rs, formm g an
.;é;';'ééjiéﬁ;?é?-;-%féég?f';?é;?széf?g-‘éiordln&ry furnace; - |
Pro,]ectmg upw.a.rd from the 001 uels of the S&ld f'mme |
A are angle-pieces A, of: Slllt&bl& constr ucblon, Dbeing



,"_} -
e

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

16 may be seen that the four sides O D ET form
two cowmplete and separate boiler., save in the connec-
tion with the crown H, viz,, the sides O and D being
connected together by means of tae tubes S, the water

circulates Iwm the side O to the side D,and inversely "
form one generator, or a double generator combined i

one. The sides B and F being connected together

~and, as it is acted upon by the tuma,ce heat, it bewmes
& supelheattﬂ. .

The sides C and D being thu S connected, may EX~
pand laterally or luuwltudmallv and the sides. B and
I'in like manner, while the -.ru]frle-pleceq Al form a
joint at the side, pleventlug
llem

Kach wcbmn can- be supplied with the ordlmry
boiler-mountings, and each box can be supplied with

an ordinary mud—oume whereby they may be cle&ued
from sediment.

I aun aware that cellular-boxed W.:Ltel-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 (if the boiler is

quadlauwul&l) are composed of ‘brick-work, or else the
“whole is swrrounded with briek-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-
sStr uctwu they necessarily take considerable time and
labor, and theleby 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 bnck-wml». and thewbv causing a stoppage of
work.

By the constructmn of bmlels according to my
_herem-de&cmbed invention, the whole of the sides are
heating surfaces and also steanr-generators, conse-
quently no heat is lost, since the whole action of the

flame is. on the sides, consequently not requiring as

‘e egress of smoke or

112,40

much fuel to generate steam as ordinarily; and since
fhe cirenlation of water from side to side would be per-
fect, steam would be generated very rapidly. Thus
snmller boilers and lower pressure may be used than

ordinarily ; and since, also, boilers constructed as de-
seribed do not lequue any brick-work, they can be

crected very speedily and not requiring slulled labor

to build the same; and as they ean be Ieadtl y cleaned,
less danger of explosion will ensue and;

| easy of acecess, can be easily and readily lepuired.
likewise, form a separate geuemtm while the four-

~ combined sides, conneeted to the crown H, form one . |
~ boiler, the crown H forming a receiver or stemn druny,

as they are

My invention i3 readily. applicable to the construc-
tion of locomotive, portable, and marine-boilers, es-
pecially to tlie latter, since lightness and smallness of
bulk is there required. Boilers constructed as de-
seribed, having fuil heating surface, would generate
steam’ mom mpldly than the ordmmy bmlels ‘much

larger in bulk, thus saving room.

I do not limit myself fo the precise form of boxes

shown, nor: to their precise arrangement relative to

each Uth{ﬂ s but

Having tllllb fully deser ibed my invention,

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

1. A qlm,dlanﬂ'ulm steam- ﬂ'enemtor consfructed of
sectional boxes, forming the “walls of the furnace, and
having its opposite sides connected by tubes, bubbtnn-
tially as described.

2. In combination with the above, afumace erown,
conmbmw of a series of cellular metallic boxes so ar-

ranged a,ml connected that the steam arising from the

fumd.ue cellular walls- will pass through the same, the

said crown being fully in contact with the heat fiom

the furnace, subst&ntlctlly as and for the purpouse de-
seribed.

3. In combination with the above, a furnace—cmwn,

-composed wholly or partly of cellul‘u‘ plates or cellular

boxes, so relatively arranged with the furnace-walls

that the steam arising therefrom will pass info said

crown, substantially as and for the purpose set forth.
In testimony that I claim the foregoing as my own

1 affix my signature in presence of two witnesses.

JOHN C. WOODHEAD.

Witnesses: | |

PERCEVAL BECKETT,

(GEORGE MILLER.
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