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" HOT-AIR FURNACE.
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Be it known, to w vhom it may -eoncern, that we, H. A. kxerrs, CHARLES H. ENGELS, and JoEN WIELAND,

~ of San Francisco, county of San ancmcn, State of bahf'ornm, have invented a new and improved “IIot-Alr |

Furpace;” and we do heroby declare that the following is a full and exact descr}ptlon thereof, reference being
had to the accompanying dra,wmfrs, and to the letters of reference marked thereos, and of which—

Figure I represents a view of the interior arrangement of the turna.ce as opened by a “vertical section’” in
the lineof 1 1, parallel with the front of the furnace, and also opened by a “‘vertical section” in the line of 2 2,
parallel with the sides of ike furnace.

Figure II'is the frons elevation of the furnace, with doors to ﬁre-placé and ash-box below, and square caps f.f
to the flue openings for taking out the soot. Thr ough the pipe C the smoke escapes, and through the pipe A enters,
or 18 forced ta cnter by a blower, all pure cold air to be heated and passecl out of pipe B for drying purposes.

Figure IIT represents a “vert_lcal section”’ of the furnace parallel with its long sides, %homng the returning
courge of the fire backward and forward alternately around the sets of pipes and square tubes, as indicated
by dotted lines and curved arrows; shows the fire-place and ash-box, the encasing platesof the furnace, with the
division plates to form those chambersdd'g <% [ m, which turn the air-current from lefi to right and from right
to left, etc., through those sets of pipes and square tubes, till the hot air is brought to the place desired by

means of pipe B. Figure IIT also shows the working space between the oven and brick wall % in the rear, and |

also the openings f f for cleaning the flues.

Figure 1V shows a “horizontal seetion” of the furnace along the line 8 3, with the sulroundm{r still-air
RPALe and brick wall 4. |

| In Figures 111, IV, also V, VI i3 shown the system of pipes and single pipes with: their ﬂanu'ea, and also
their groov ed shoulders to stay the side plates at the joints of the sections of the furtiace, by means of which
flanges and shoulders, cast on the pipes, each set of pipes is bolted and cemented together, and at the same
time staying the side plates, the sections, and the whole structure of the interior furnace.

Thé nature of our invention consists in the constriction of an apparatus which will answer manifold
purposes of application in a thorough, rational, eci}'m‘)mic@l, and simple manner. The arrangement we have
introduced in our invention of heating a confined current (a natural current or accelerated by a blower) of

pure air in a system of pipes connected with air-chambers and exposed on two sides to the fire in a returning
- flue to any degree of-heat, and conductable to any place or apparatus where needed for drying purposes or
otherwise, will speak for itself, and will show its striking usefulness, not alone in connection with our.other

invention of a malt-drying apparatus, ot for a multitude of like purposes—drying vermicelli, raisins, fruit

of all kinds, starch, sugar, etc., and also for warming rooms and buildings generally. |

The inventors.beg to point out the peculiar alternating passage of the current of air to be heated in
durable 1ron pipes, or sets of them, one set above the other, horizontally arranged, and at the same time
building up a returning, hermetically separated flue for the fire so as to expose the lower and upper sides of
theml in succession to the under and above them circulating, gradually rising, and absorbed heat of the fire,
and also a combination of horizontally-laid sets of pipes in the lower part of the furnace, and of so laid square

box-like tubes for the air in the upper part of the furnace, or reversed, or, as the case may be, either one of

them, for generating a heated current of air in preference to the use of plates alone, or vertical tube arrange-
ments in bulldlng up the known air-heating furnaces. As one of the manifold merits the inventors believe
“their apparatus to possess may be mentmned the perfect freedom of the hot-air current from all noxious
gases produced by the fire, and also the general clearness and healthiness of the air-current. In continuing
to direct ‘proper attention to the matter, the inventors may further add that in their sets of pipes, ete., which,
as to size and number, will be particularly adapted to any required case, the greatest surface of the current
of air to be heated is exposed to the fire, which therefore expends almost the last degree of heat before leaving
ihe last set of air pipes and chambers and before passing ont of the furnace. I’ma]l}r, the inventors heg to
recommend, 85 sceming to them worth the judge’s consideration, the frec access to thé furnace for repairing

or exchapging single pipes or sets of them, etc., by dividing horizontally the sides or casings of the furnace

in sectiens, which are joined alonyg the centres 0{' the pipes and square tubes so that cach sct A b b, with half
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111 its thickness in the lower section: of the furnace; and with the other half staying the next section' above, : 1
otand that by this arrangement: sach: seetion: in suecession can: be: partly or wholly lifted up, overhauled, and: 1 11
1 ireset (in cement; also the ease of access to the flies or fire-channels, for cleaning purpeses; also that thereis: 1111
i left on four sides: of ithis cast-iron: furnace, and between it and ithe surrounding brick walls, a suficient space: 1 ¢
i todife up thnse:seetigns;for repairing; etea and at the same time o space constantly filled with a non:conducting 1
1 substance; viz, quict aiv. o Lt is iyet to be remembered: that ifor war lmng rooms or bul]&mgs, etc., when needed, '+ i1
00w quantity of steam can be infused into the hot-air current in the manner of the invention patented February - 11 -
012, 1850; Ne: 7,082, ta 11 A, ENGELs,-theniof : Cmmnnatﬁ, Ohio, said H. A EreeLs being a cﬂpartner inthe 11 1
mventmn13'descr1bedmthln
o - To:enable those skilled: in: the art: to: undemtand and use.our invention, as described abon, we! mll pro-s SECREREE
‘:e;:{oedmshﬁwmgltﬁmnstruutlﬂnandt}pemttame;_:s;@:;;:-ase-;; S S e
it Theeold air enters: oris forced to enter through pipe A into chfimher 6 Crosses tﬁr the ﬁrst time through@ SEREEREE
L set of pipes ¢ ¢to the chamber on the rightd, thence upward and to the left; recrossing the fire through set of 1
o111 pipes e ¢, into chamber: g, thence :upward and: through 'set of pipes: p p to: the rﬁght@ into :chamber 4, thenee: 1111
itinin o upward and through Ipipes ¢ g, to the left into chamber k, thence through square tube » o inta chamber Jon 111 1
111 1 the right, thence upwa,rd and: through - square tube 8.8 to the left into chambar -m, and througls pnpe B toithe i
“fifdﬁ'yﬂlﬂpla{;ﬂ,ﬁtc o . T
itoiiro s The “ hotealr furnaic;e”? ?r%ﬁfeisiehft?eﬂ in fthief amieffefdf plaﬂﬁisﬁiilflf show :thfeé size of whaﬁfthéf inventors would 1 1
EEREERRRE icall thieir *‘ hot-air furnace, No. 10, about four (4) feet wide, ten ! (10} feet long, and elévén (11) iteet high, @ i1
111 | iexternal measurements, which would afford u radisting surfice of about fifty thﬂuqand aquam mehpsﬁ threr-é
‘ff?'?ié?feurtlﬁsut which

is, by the peculiar constructioi of the fiinace, horizontelly laid out.
- What we c!mm as being our.invention, and dosire to secure by Lotters Patout, js— i1 10

SERREE Tlae arrangement of the sot of pipes ¢ I p g, bolted and cemented together; wud, at the same tlm&, staying: i o
SEREE zuhe side: plmtw, the sections, and the wholg structure of the furnace by the menns of the grooved shoulders and: 1111
o flanges: of said i pipes, as shown: in Figs. V, VI, in: combination with the squarc tubesor dwmg cliambers » s, gubee: 10
N ;5tmtml}v in the manner, for the purpose, and upﬁn the prmmple as herein set: forth SRR RN -

Sm I*rancnaccr, '\memher 1{3 A D 18()1:)
: P[ A EN&ELS

-CHARLES H. EWGLLS

W:messes ~ JOHN WIELAND.
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