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* THOMA% WHITAKER OF BOLTON, AND JOSEPH OONSTANTINE, OF MAN-.
s -~ CHESTER, ENGLAND. .

L . - Leta‘e:re Patent No 71 348 dated, November 26 1867
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Fre o .TO ALL WHOM IT MAY GONCERN | - SRR
| e Be it known that we, THOMAS WHITARER of Belten, and JOSEPH Coesmmwe ef Mmehestel in the,';f?_§;f';u'}f;f.;.-;;;';_jlﬁf:;ﬁ;
E ;_"ceunty of Lancaster, England, have invented a new and useful Improvement in the Censtruetlen of Steves or
. other Heetmg Apparatus for Warming and Ventlletlng Buildings; and we do hereby dee]ere the. fellemng to oo
..~ bea full, clear, and exact descuptlen of the neture, construction, and operation of the same, eufﬁelent to eneble_;";i?-'
© others. ekﬂled in the art to which the invention appertains to fulljr understand end use 1t reference bemg hed,f

- to the eeeempenymg dremnge, forming part of this specification, in which— = LD
 Figure 1 is a longitudinal elevation and section through middle of stove. =~ = = [ Rt
Figure 2 is a side elevation and cross- section through nnddle of stove. =~ A S
Ao~ . - Figure 3is a plan and horizontal section thr eugh mlddle of one of our 1mpleved etevee smteble fer heetmgl_:;..;;__';:";'
e T a ehureb 1erge hall, Turkish bath, or other pubhe bmldmg.— | S | | |
R The ObJBGt of oqur invention is to obtain a heaﬁmg -apparatus for air or ether qumde, Wthh theugh eem-;_::gﬁ?_".?.

L _peretwely occupying but a small space, pr esents not only a very lalge eurfe,ee to.the medium whleh istobe ..
~ heated, but also exposes a very lar ge absorbing surface to the fire and the het geees, 'ﬁ'thh by our ar rennement.-iﬁ:['_
. are compelled to come in contact with all the evelleble absorbing surface in such a manner that neerly all the
.~ heat obtained by the combustion of the fuel is gwen off to the epperetus, end preducee ueeful eﬁ'ect meteed of;gj:f__._

3eseep1ng for the most part through the ethl.ney, ag is usually the case. - | L e
- We construct our stoves of hollow segments, which, when -put tegether, ferm the szdes ef the structure, end ;'fi_"f
LR ‘at the same time with the internal linings also. the: ﬂuee These eegments we. meke ef' a V or U-section, end
.1 - their outer form we make according to the shape the stove is to have;.as, for instance, for a stove with square
. sides and 2 vaulted top, the segments would be of a ‘horse-shoe form. The segments are cast hollow, and open = .-

T - towards the inner side. On the inner edges: there are ribs projecting eldeweye, to: form: the perte ef' eenteel:

between each two adjoining segments. We form the centre of the top part of each of these segments; where = ..
" the hollows or flues from both sides. meet, into a short pipe, which leads the smoke into a generel smoke-box ot . . i

. flue running over the whole length of the stové. This smoke-flue, supported by the front and back wallg, con= -~ i
. sists of a loose bottom plats with raised edges all round, and short tubes projecting downwards along its centre, =
S -ﬁttmg leesely over the outlet-pipes of the. segments, end an inverted box or trough mth a eeet-deer at the frent_lIfl_l_-.i;;_::j;.5_;;:'.;;;::;;‘:_,:;;F-:'é‘é
[ . end, and an opening in the top, with & raised edge to receive the smoke-pipe or flue leedmg to the: ehlmney
.. 'This smoke-box may also be made open at its back end, to lead off the smoke into a flue or direct into the . i

"~ chimney. To make the _]elnte between the outlet. p]pes of the segmentsand the tubee in the bettem plate of the_ﬁ}ff‘ﬁ

- smoke-box we use short tubes of sheet metal encasing hoth of them, and resting on.a rim cast round the lower = . =
. part of the pipe on the segment, and fill the annular space between the three tubes with sand. or ela.y In’ order . -
<o . to make good joints between the segments we cast on the top part, close behind the ribs, at the inner edges, =~
.ta.per indentations, forming with the rxbe and the eonespendmg indentations of the E].dJOIIIIHg segmente dove- -
.. tail grooves, which will securely retain clay, cement, or other similar eubetence which ‘has been rammed i in. R
e ~ For the vertical joints at the sides we cast, a short distance from the inner rib, a second rib, Whleh will rete.m,-. S
~ with the oneof the adjoining segment, a strip of sheet metal, and into the space left between the latter and the

. inner rib-we ram cement, clay, or other suitable substances. As we make the eegmente of considerable radial
. depth, and the thickness of the metal not great, and as much as possible uniform threugheut the whole being ..
S abthe same time uniformly heated, our stoves possess great elasticity, and the pressure and motion from expan- .
" sion and contraction cannot easily lead to breakage. If, from some cause or other, a segment should break, it = =
FI 5 : . can easily be replaced without disturbmg the other parts, and at a very small expense, The; fronl: and. beeL of |

L _':'....-':Ithe stove we form. of separate pieces, a.nd by peeemg be]ts from the former to the thtel eutslﬂe the segments,-;';}j-f'”:}_ﬁ:_ff?_f?i;éfigf_jfé_gé
""""" SR the whole structure is held together, | R T A S DU
R In the front-plate are the necessary epenm as fer ﬁmrg and eleemng the ﬂuee et the tep The beek plete

. we make of such a section as to present an appearance similar to that of a number ef adJOIIllnff segments at the =~ 7
S . sides; in, eider to obtain a larger number-of flues and additienal heetmcr sur feee Ineteed of heldlng all the'_*;.:i;;.
G0 gegments. together by the frent and back plate, we also propose to fasten cach segment to the two. edJeln1ng'fggg;..'_'-:l?ffg':
:'-’:*'i_*:-.'.-i.ﬁﬂee by bOltS: pins, and cotters, or heepe, reund small pre;eetzene, the fmnt end beek pletes bemg fastened te
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‘the first and last segmer. is respectively. This arrangement will allow of a very frec movement of all the parts
1n expanding and contracting. The segments, front and back plates are mounted on a foot-framing formed by
three plates bolted together, and having a flange all round the outside of the top edge, and preparations sup-
porting the cross-bars and dead-plate carrying the grate-bars. The segments and back plate rest with their
inner edges only on the foot-frame, so that their sides overhang the latter, and the cold air has a free passage
upwards between the segments. Bolted to the front plate of stoves which are built in, we have a frame reach-
 Ing through the front wall, and carrying the fire and ash-pit doors. In the fire- door wo usually have a regulatos
for the admission of air, and also a perforated box at the back of it for equal distribution of the same. For
open stoves this front framing may be dispensed with, and the doors may be fixed to the front plate and foot-
framing. The inside of the stove we line with slabs of fire-proof substancs fitting elose o the inner edges of the
- segments 2nd of the back plates. These slabs arc supported by small brackets cast with the segments, and reach
to within a few inches of the top-and bottom of the. segments.  Slabs are laid across the top of the side linings,
and leave a clear space below the top of thé segments. The hollow parts of the segments and back thus form
with this lining a number of flues thrﬂugh which the hot gases and ymoke have to pass, and are brought into
close contact with the whole inner or absorbing surface of the stove, after which they aré led through the short
'pxpes in the top of the segments to the smoke-box, and from there to the chlmney

In some cases we also make the inner lining of cast iron or wrought iron.  We generally make the gra.te e

narrower than the inner width of the segments, place it a little beneath their lower end, and put a lining of
fire-brick along the sides and end of the grate, which reaches up to the flues, and is rounded off towards them.
Where it is not convenient to have the stove or heating apparatus in the room which has to be warmed, it is
~necessary to surround it with walls a short distance off the sides and covered over the top. Openings are left
all round in the walls near the bottom to admit fresh air, which in rlsmg up between the walls and segments
gets heated and coliecfs in the space over the stove, from where it is conveyed through pipes or flues to the
rooms which have to be warmed and ventilated. A: trough or evaporssing-pan supplied with water may also be
‘Introduced at the top of the apparatus to moisten the hot air if required. We sometimes cnclose our stoves in
an iron casing, with suitable openings for the admission of the fresh and the emission of the hot air. |

A A are the hollow segments of a V-scetion, forming a square stove with rounded top corners. a a are the
inner ribs projecting sideways, forming the part of contact between the adjoln1ng segments A A, the front plate
B, snd the back plate C. The segments are held together by the bolts D D, passing through the lugs & &, on
the front plate, and ¢ ¢, on the back plate. The sections of the segments A and the back plate C are clearly

shown in fig. . d d are the taper indentations forming dove-tall grooves, filled with clay or cement, to form -

the joint over the top. e ¢ are small ribs retaining the metal strips f f, the space between the latter and the
ribs ¢ a, being filled with clay or cement. g ¢ are the'small tubes leading the smolke into the smoke-box . F
is the bottom plate of the smoke-box E, and rests with its ends on the walls; G is a small door to allow the
smoke-box to be cleaned; A % are the short tubes uasb with the plate ¥, and fitting loosely over the tubes g ¢ of
the segments; ¢ ¢ are short tubes of sheet metal, nclosmg the tubes g ¢ and % h and vest on the top of the
segments. . The annular space left between these tubes i is filled with sand or clay. The segments, front plate,
and back plate are mounted on a foot-framing, consisting of three plates H H, bolted together, and having
flanges £ % all round the outside of the. top edge, and pr eparations 7 /, supporting the cross-bar I, and the dead-
plate K, carrying the grate-bars Li L, and the plates M M, which support the fire-brick lining round the grate.
Bolted to the front plate B is the frame N, fitted with the fire-door O and the ash-pit door P. To the back of.
the fire-door O a perforated box, Q, is fixed to distribute the air admitted by the regulator m. In the top of the

" “front plate there is an opening correspﬂndmg with a box, R, going through the front wall, and covered with-a

lid, 8, to allow the top slab of the lining and the upper part of the segment to be cleaned. 'The inside of the
stove i3 lined with slabs of fire-brick T T, supported by small brackets » n, cast on the ae#ments and back.
plate; A large slab, U, of fire-brick, is laid across the. top of the side linings, leaving o clc..u space beldw the
top of the segments. The course of the hot gases and smoke is indicatéd by & number of ‘arrows. From the
smoke-box B the smoke is conveyed through the pipe V to the chimney. The whol¢ apparatus is surrounded
by brick walls W W, havlng openings Z Z 2ll round the bottom for the admission of fresh air, and covered by a
flag, X. The hot air which has collected at the top is led off through the pipe Y to the rooms to be warmed
and ventilated. The course of the air used for heating is indicated by arrows marked thus, X _.

Having now described our said invention, and the manner in which the same may be carried into cffect, we
wish it to be understood that we do not confine or restrict ourselves. to the precise detm]s and ﬂlrangemcnts
hereinbefore described and shown in the drawings; but

‘What we do claim as our invention, and desire to secure by Letters Patent, is— |

1. Construeting stoves of hollow segments, open towards the inner side, forming, with the lining-slabs, fluecs
presenting a large absorbing surface for the heat, and a large outer surface for heatmg the air or hqmds, and
‘possessing great elasticity, substantmlly as desceribed. |
2. Forming joints of stoves by ramming eclay or other substances between ribs at the inner edges ‘of the
_segments and metal plates retained by outer “ribs cast on the sides of the segments, substantmlly 3.8 deqcrlbed

THOS. WHITAKDR
JOSEPH CONSTANTINE.
‘Witnesses to the s:gnature of' Tuomas WHITAKER! | |
Tros. PARKER,
. A. HOLLINGWORTII.
fW:tnesse‘; to the signature of Josepri CUT\TSTARTINE‘
" Tinos. PARI{EI
A. HoLrLINGWORTH,
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