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 UNITED STATES

PATENT OFFICE.

—

HENRY HOLCOMB, OF PAINESVILLE, OHIO.

IMPROVEMENT IN HOT-AIR FURNACES.

Specification forming part of Letters Patent No. 41,007, dated December 22, 1863.

To alil whom it may concerw: |
- Be it known that I, HENrRY HOLCOMB, of
Painesville, in the county of Lake and State
of Ohio, have invented -certain new and use-
ful Improvements in Hot-Air Furnaces; and
I do hereby declare that the following is a
full and exact description thereof, reference
being had to the accompanying drawings, In
which—- |
Figure 1 is an elevation of the external ap-

pearanceofmy improved hot-air furnace; Kig.
2,an elevation of the same, with various parts
removed, showing its internal construction
~and arrangement; Fig. 3 is a plan view of the
- base-plate of the.said furnace,showing also the
location of the fire-box; Fig. 4, an elevation of
one of the flaring air channels or pipes, with
portions of the drum and its upper and lower
plates; Fig. 5, a plan view of the upper plate
of the drum. Tigs. 6, 7, 8, and 9 are details
showing the construction of the several parts
constituting the arrargement for supplying
and controlling the airadmisted to the fire-draft
and smoke-deflector; Ifig. 10, an elevation of
the compensating arrangement attached to
the expansion-rod for adjusting its expansion
to the variations of heat within the furnace;
Fig. 11, a plan view of the arrangement of the
said details for the purpose stated.

The letters of reference marked thereon 1in-
dicate similar parts in all the drawings.

" The distinetive features of my improve-
ments are, first, a double valve arrangement,

operated by a single expansion-rod, for con-

trolling the current of air received through

the two channels leading to the fire-chamber,

one of which supplies air to the fire, the other
for diffusing it among the gases as they as-
cend during the combustion of the fuel, both
valves being so connected as to be mutually
influenced by each other in supplying the air,
as stated; second, the special construction
and arrangement of a perforated deflector, for
deflecting the gases or smoke, and at the same
time supplying the air in jets to the gases as
they are deflected, the said jetsissuing from a
series of holes, arranged in a circle, near the
outer edge of said deflector, thereby meeting

the gases on all sides as they are deflected,

for the purpose of preventing all tendeney to
condensation and consequent ¢ dripping ;”’
third, the employment of a series of air tubes

or pipes of gradually-increasing diametets, |

distributed within a heating-drum of separate
construction from the other parts of the fur-
nace, and connected with the fire-box by a
tightly -fitting collar or neck; fourth, the
application and useofa perforated tube, placed
within the tube of the perforated defiector, be-
fore described, tooperate as a ¢ cut-off,” which,
in connection with the closing of the inlets of
the fire-draft, constitutes the furnace air-tight;
and, fifth, in the application and use ot a com-
pensating device connected with the expansion-
rod, whereby its action on the double-valve
arrangement, before mentioned, can be accu

rately adjusted to the variationsof heat within
the furnace by which the said expansion-rod is

liable to be affected. | | ﬂ

The following description will explain the
construction of the several parts of my said
improved furnace.

A A/, Fig. 2, is the upper and lower alr-:
space, inclosed by the jackets B b/, Fig. 1.
These jackets are of galvanized sheet-iron.
The lower jacket rests on a perforated cast-
iron base, C, Fig.3. Said baseis constructed
as s~en in the drawings. Theupper jacket 1s
sustained by a cast-iron double-flanged ring,
D, Fig. 1. A similar ring, D’, also sustains
the cap or covering of the hot-air reservoir
E, Fig. 2, | B |

I, Fig. 1, is an opening cut in jacket D,
for the door G, said door being secured to the

fire-box H, Fig. 3, by its frame, I, both Dbe-

ing of cast-iron. 'The said fire-box, as will be
seén in Figs. 2 and 3, is oval in form, and 18
secured to the base-plate C (which has a flange
cast. on it. of corresponding shape) by the
usual screw-rods. The shell-of said fire-box
is of heavy sheet-iron—its top being of cast-
iron—having a neck, J, Iig. 2, around the ap-
erture K, Ifig. 3.  The drum L, I1g. 2, a por-
tion only of which is represented in the draw-

‘ings, is also of sheet-iron. It is eircular In

form, and inclosed at the top and bottom with
perforated cast-iron plates Mand M'. Thelower
plate, M, has a neck and aperture similar to
and of same diameter as that of the fire-box.
Thesaid drum incloses a series of flaring pipes,
placed in a circle, as seen in Fig. 5, which rep-
resents the top plate, M/, of said drum. This °
is one form of placing the pipes; but a double
row or series can be used, if desirable, by lo-
cating them opposite the spaces left by the
first. The said pipes are all of sheet-iron,
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and are formed with their sides gradually ex-
Flg. 4 ex-.

panding toward their escape end.
hibits one of said pipes as secured to the tep
and Dbottom plates. The several pipes are
tightly held in place by means of the flanges
cast around the perforations ot the said plates.
The rule for determining the ¢ flare” of the
pipes will of course depend on the capacity
ot the drum, degrce of heat, and the number
~and size of such'pipes. A drum of, say, thirty

inches in diameter, and twenty-cight inches in

height, and containing nine pipes, will require
- the inlet of the channels to be four inches,
and the outlet five inches. In any case the
apertures should 1.0t exceed seven inches at
‘the inlet, and eight and one-half inches at the
oatlet—preferring rather to increase the num-
ber than the size of the pipes. | |

- 1 will now proceed to describethe construc-
tion of the perforated deflector which I em-
ploy to deflect the gases, and at the same time

- N, Fig. 6,18 a straight tube, bent at one end
and terminating in an expanded or trumpet-
shaped base, O, and closed with a concave
plate, P, Ifig. 7. Said plate is provided with
a number of holes placed in a circle near its
circumference. This deflectorisplaced inside
tae drum L, IFig. 2, so that its concave end is
Just below the neck of the bottom plate, M, its

other end passing between two pipes and pro-

Jecting from the side of the drum, forming a
neck, R/, as shown. The drum, furnished as
- before stated, is placed in its position over the
fire-box H, Iig. 2, and is secured thereon by
means ot a tight ring or collar, Q, (a section
only of which is seen in the figure.) The fire-
box 1s provided with an opening on one side,
(Indicated by the neck R) for admitting the air-
- draft to the fire. The passage of said neck is
contracted as it enters the inside of the fire-
box, as shown by the dotted lines. The cap
of the hot-air reservoir, E, Fig. 2, is made con-
1cal, as shownin Tig. 1. Itis of galvanized
sheet-iron, and fits on the flange of the ring
D', daid eap is provided with two or more
necks, to which the branching conduector-pipes
are fitted, and also with a door, S, for supply-
ing water to a vapor-pan, T. ~ |

Fig. 5, shows the aperture T/ in the drum
L, which communicates with the chimmney of
the apartment through the jacket B/,

In Figs. 8 and 9 the double valve arrange-
ment for regulating the supply of air to
the smoke-deflector and fire:draft is fully
shown. Its operation is automatic, as will be
explained. «, IMig. 8, 1s a large tube, being of
greater capacity than the others, as shown.
b 1s a smaller one fastened to it at right an-
gles. Above said tube b is another tube, d, in
a vertical line with it. This is crossed at top
with thetube ¢. ¢, Fig, 9,is a slide-tube. hav-
ing a perforated lateral opening, £, which fits
into tube ¢. g ¢’ are two valves yoked to an

arm or lever,h. %1s a portion of an expansion-

rod which connects withsaid arm. These last-
described parts are connected with the heat-

to distribute the air thereto.

est point by turning the thumb-nut X',

rod, as before mentioned, necessarily

ing-drum L, Fig. 2, by inserting the tubes «
and ¢ through the respective holes in the
jackets B and B/, Fig. 1, fitting them on the
necks of the fire-draft R and deflector R/, Fig.
2. The expansion-rod, as before mentioned,

1s attached to arm 7, Fig. 8, and extends to

the top of the furmace, and is supported
in a suitable step, X, [Fig.1, on the conical cap,
by means of a thumb-nut, X’.. The arm or
lever & is pivoted to the snpport U, Fig. 2,
which projects from the side of the fire-box
H. Another lever, V, Tig.10, which is pivot-
ed.at W, I'ig. 11, connects with said lever h,
as shown in the drawing, Fig. 11. - = .
Fig. 10 shows a compensating device to be
attached to the expansion-rod, before referred
to, for accurately adjusting its expansion to
the varying temperature of the lieat within
thefurnace, and consequent action on thelever
V. Baid device consists of a short rod, Y,
pivoted at right angles to the expansion-rod 4.
The lever V, to which the said expansion-rod
is attached, is provided with a slot, Z‘.- On
the end of the said rod Y is an adjusting
thumb nut, Z. The said rod Y is kept as short
as 1t can be conveniently used, so that but lit-
tle extent of expansion would take place. -
I will now explain the mode of operating

‘my improved hot-air furnace, as above de-

scribed, and also the results secured by my
sald Improvements, | o

Atter the fire is started and is well going
the lower valve, ¢/, is adjusted to the low-
This
point will of course depend on the tempera-
ture at which the apartment is desired to
be warmed. When the said valve is so set
the furnace is left to regulate itself by the an-
tomatic arrangement before explained. It
will be proper to observe that the movement
of the said lower valve will, by the expansion-
affect
that of the upper one—thus, when the heat
from the more rapid combustion of the fuel is

Increased, the expansion-rod will close the

valve of the lower draft-channel and corre-
spoudingly open the other, thereby admitting
a greater flow of air through the perforated
detlector. The air supplied by the said de-
flector is heated in its passage through its tube
N, issuing in jets through the holes placed

| around its concave plate P, as stated. This

hot air diffuses itself among the gases as they
arise from the burning fuel, checking all tend-
ency to condensation by ¢ drying” them, there-
by preventing the formation of pyroligneous
acld and consequent annoyance of dripping.
Sometimes it is expedient to raise the heat of
the furnace in order to increase the warmth of
the apartmment, as on éxtreme cold days. In
that case the extension rod is screwed up, so

| that thelower valve willalways remain closed,

and then admitting the air to the fire—as much
as may be desired—throngh the register of the
fire-draft tube. Again, it may be necessary to
lower the heat of the furnace, so that a gentle
heat shall pervade the apartment. The fire-
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draft register is therefore closed up and the
fire draft valve closed down, keeping only
the upper valve open, so that what air en-
tered the fire-box would be above the fire.
When there is but little fuel in the furnace, or
Little heat left therein from any cause, or when
it 18 desired to keep the fire over mnht the
screw of the extension-rod is turned so as to
leave the lower valve closed on the fire-dratt
- fube, and the cut-off of the upper draift
turned, so that no air reaches the inside of the
fire box. Thus the heat 1eft in the furnace
can be retained and kept for a given time,
and In case of keeping the fire over night it
can easily be started on admitting the draft;

or, again, 1t may be desirable at any time dm
ing the day or night to retain the heat, what-

ever its temperature, on the score of economy
or otherwise, the lower valve 1s kept closed,
and the cut-off of the upper draft and register
of the fire-draft both turned, thus making the
turnace air-tight. The expansion of the rod ¢,
as 18 obvious, will be effected in proportion to
the heat generated within the furnace, and
would therefore be liable to be thrown De-
vond the points required to actuate the valves,
In consequence of too much or too little ex-
pansion of said rod. Theintention, therefore,
of the Dbefore-mentioned wmpensatmg ar-
rangement 1s to move or shift the connection
of the said rod and lever-arm back or forward,
as the case requires, and thus insure a more
perfect working of the valves under all con-
ditions of temperature to which the expan-
sion-rod may be subjected. To make this
more apparent, suppose the heat to be so low
as to create but an 1imperceptible expansion,
it follows, of course, the valves would be but
little affected, or scarcely at all. - Now, if the
connection of the expansion rod with the lever
arm be moved back by tuarning the thumb-nut
- the connection wiil be nearer the tulerum, and
" theretfore cause the slightest expansion to op-
erate on the valves. On the other hand, if
the heat be so great as to have a ’rendency to
throw the expansion of the rod beyond a
proper point, the thumb-nut is turned so as to
throw the connection farther from the ful-
- ¢rum, thereby producing a corresponding effect.

on the valves. |

The particular construction of the air ¢han-

nels of the drum—that is to say,forming them
so that a gradual widening is preserved to-
ward the escape end—prevents all obstruetion
to the passage of the heated air caused by its
expansion by providing increased room for the
increased volume as 1t 1s formed 1n its passage,
so that the current of heated air passes on

easily and smoothly. Channelshavingstraight

or ¢ylindrical sides would cause pressure and
consequent obstruction to the passage ot the
air through them.

The perforated deflector, as abovedescribed,
can be used with or mthout the expansion-rod
arrangement; but by connecting it with the

sald arrangementits action 1s made automatic |

and 1n unison therewith, thus preventing the

necessity of personal attendance in regulating
the supply of air thereto. The combination of
thesaid perforated deflector with thefire-draft,
by means of the said expansion-rod arrange-
ment, embodies, however, a distinct result.
Thus, in proportion as air is admitted to the
fire-draft air 1s by means of the said double-
valve arrangement admitted to the deflector
to supply the increased volume of gases, and
vice versa, so that there waill alu ays be a

tendency to equilibriam.

In setting up the furnace it can be placed on
the tloor of the ceilar or room, and c¢levated
therefrom by the legs, as shown in FKig. 1.

This plan allows the cold air to be drawn from

near the surface of the tloor; but the air can
be drawn from other and distant sources, such
as from outside the external walls of the build-
ing by providing the proper channels placed
through the said walls. In the latter case 1t
will be necessary to construct a foundation of
stone or brick on which to place the furnace,
and to conduct the air thereto by means of -
suitable pipe, as shown by the dotted lines in
Iig, 1.

I do not c¢laim the specifie construetion of
tapering tubes for the admission of cold air to
a furnace- chamber, as this feature appears to
have been adopted in the inverted cone A In
the patent of William KEnnis, dated March 29,
1853. Neither do I c¢laim the use of a Serles
of such tapering pipes when employed in the
manner clairied in the patent{ of Greene and
Ivers, of January 6, 1857, where such-a series
of air-heating plpes IS used in combination
with another series of tapermg pipes designed
for the admission of smoke.

Having tully described my said improve-
ments, what I claim therein as new,and desire
to secure by Letters Patent, is—

1. The double or twin VEL]\G arrangement,
actuated by a single expansion-rod, the said
arrangement couslstmq of the ex_pdnSlon -rod

1, luvers hand V, twin valves ¢ and ¢/, and

thumb nut X/, in combmatwn with the tubes
¢, b, ¢, and d, pel forated slide-tube or cut-off e,
and 1}erf01 ated deflector and fire-draft, as de-
scribed, and for the purposes set for th.

2. The perforated concave deflector, con-
structed and operating substantially as de-

seribed, and for the purposes stated.

3. The perforated slide-tube e, or its equiva-
leut, operating in-combination with the valve
g and register of tube @, as and for the pur-
pose smted |

4. 'The application and use of a compensat-
ing device for regulating the action of the ex-
ransion-rod oun the twin valves, the said de-
vice consisting of the short rod Y, slot Z/, and
thumb nat A connected with and operatmn*
said expansmn -rod 1n the manner and for the
purpose stated.

H. HOLCOMB,

Witnesses:
T. ROCKWELL,
J. K. SINGLE.
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