(No Model.) . - | o . | 3 Sheets—Sheet Iy
C. H. LAND. I

. HYDROCARBON FURNACE.
No. 376,003. - Patented Jan. 3, 1888.

_Hg .
T
="~ . -
§ I | [1
}l / 0 M) I — —
. _
} ?'—J j £ N "
4 X 74 = = /
",—f*‘“ B wigini & /,f
z .-rf.r 4 - 1 '__3!: j
2~ J{ i 6"/_ j
3 N ,J/ : I//
= I ||f /.’J/ / J
HARRIIERTINA ="
[ | i '
| | [ [ Ifj : '
I1\ ) _'
]
! b I \-7/
| ¢ ; | | - /
/.54 \ * -

j .
. WITNESSES Wi . I INVENTOR
/%/%%%/M R %Wwfagmaé

&/M

o | Attorney

N, PESERS. Prote-Litlhcgrapher, Washingtan, D. €.




3 SheetS—-Sheet'2;

‘Patented Jan. 3, 1888.

C. H. LAND,.

'HYDROCARBON FURNACE.

(No Model.)

No. 376,003

B’ g

INVENTOR

WITNESSES

2,

N. PETERS, Photo-Lithographer, Washington, D, C.

e

g%?g .

Torweel €

Attorney




~ (No Model) - o 3 Sheets—Sheet 3.

- 0. H..LAND.
o - HYDROCARBON FURNACE. .
No. 376,003. | Pa,tented Jan. 3, 1888.’-
| 1 W
e
,Z.%fé' | | % |

lea

\ s
- .' . =/
1 o T
et - @1’2’
zZ @ , ﬁ’
7 gf

. WITNESSES . INVENTOR

Mé" @Zﬁw% E
/é/ %M%tmney _ '

N. PETERS, Phato-Litho graph r, . Washingten, D, C.'




UNITED STATES

PAaTENT OFFICE. -

' CHA_RLES H. LAND, OF DETROIT, MICHIGAN.

''''''

SPE CIFICA‘I'ION fmmm:;; part of Letters Patnnt Ng. 37€,003, dated J anuary 3, 18€8.
Am}llmtmn filed Apnl PR 1886, Serial Ihﬂ 199,823, (No model.)

_ ’7”0 all whom it ma _/ COMCETTL:

- SCPlptIOH of the same, such as w111 enable others |
skilled in the art to whleh 16 pertains to make

Be it known that I, CHARLES H. LAM) of

"Detrmt county of Wavne, State of Mlchlgan

have lnvented a new and useful Improvement

in Hydrocarbon-Furnaces; and 1 declare the

following to be a full, c]ear and exact de-

and use if, reference being had to the aceom-

panying dlawmﬂ*q W hlch form a palt of thls'

_specification.

My invention has for its object an 1mpr0ved

- compound hydrocarbon-furnace for obtaining

- ~ high temperatures by the use of liquid or
)

gaseous fuels, either separ ately or in combina-
tion with each other, for metallurgical, chemi-

cal, and various other purposes; and it con-
gists of the combinations of devices and appli-

‘ances hereinafter speclﬁed and more particu-

20

larly pointed out in the (‘ldllIlS
In the drawings, Figure 1 is a side eleva-

~ tion of a device embodymn my invention,

Fig. 2 is a similar elevation from the opposite
side. Fig. 3 is a vertical cross-section; Fig.

4, a VGI’thd] longitudinal scetion. Tig. 5 18 a
perspective view with the cover thwwn up,

| _j"_,____'__and illustrating features of my invéntion.

A leplesentb a combustion-chamber; B, the

- inclosing-walls of said chamber, made in any

| 20 8

snitable form or material, the same being
preferably constructed of a base section, B,
and: a cover-section, B* hinged together, as

- shown at ¥, plefelaLly upon one end, so that
‘the cover II]‘I} be swung back. In fnrnaces

35 for certain uses this hmcred construction will
- be found convenient; butI do not limit myself

" thereto. The walls may be constructed with
- any suitable escape flues or vents, §°, of any

40
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proper construction, either consmtmg simply

of orifices in the case or otherwise, as may be

desired. For some uses, also, it will be ad-

vantageous to close the case in an outer wrap-

ping of asbeslus or other analogous packing,

B’ to prevent the penetratmn of air through
l;he wall. 'Where a covering and base- section
are made separate and united, 1 prefer, also, to

- provide an intermediate packinn of asbestus

or other amlonous material, as shown at ?b°.
This packing I have found to be a thorough

'50 preventive to the entrance of the at mosphele

to the combustion-chamber.
G mpresents a support to the farnace..

- Drepresents a muffle or oven located within

‘the combustion-chamber, which may be of any

desired construetion, pmnded with one or 535
more orifices, d, hawng any desired location,
but preferably ]ocated at the top of the muffle,
as shown, through which the residue of com-
bustion may enter the muffle. The muffle is
counstructed to rest a little above the base of (o
the combustion-chamber, so that the products
of combustion may have free circulation un-

derneath and around the same.

E represents an ordinary Bunpsen or othel
suitable burner communicating with the com- 65
bustion - chamber through orifices b* in the
base. - H'is the air-blast pipe connected there-

with; K, a hydrocarbon-pipe.

i) r{a-presents the air supply pipe [rom the
bellows, said supply-pipe communicating with 70
a main, G, to supply both of the bm ners and
also a blow pipe, H. -
- I represents a hydrocarboi - pipe leading
from a light-hydrocarbon generator and com |
municating with a main, J, through which 75 -
hydmo‘ubon 18 supphed to both burners. In
order to bring the air-blast and the hydro-
carbon vapors to the burners in a heated con-
dition, I prefer to lead the pipes E*, communi-
catmg with said hydrocarbon- nmmJ through 8o
the base of the combuastion-chamber,as shown

in dotted lines, Fig. 3, and thence to the burn-
{ er, as shown, while also the pipes E'; commu-
nicating with the main G, are likewise led

throngh the base-wall of the combustion cham- 83
ber and thence to the burner.
4 4" are stop-cocks in the main J, to control

the supply of h}dlocmbon to either of the

burners. |
K represents an air-pipe leading from the 90

‘air-main G to the blow-pipe H.

k 1s a stop-cock to eontrol the admission of
air thereto.

L represents a h}dmcmbon plpe 1e'1d1nﬂ'
from the main J to the blow-pipe; [, a stOp 05
cock to govern the '1(][111881011 of hydrocarbon

to the blow -pipe.

M represents a counter-draft pipe loca,ted
in supports m, preferably over the furnace and
the orifices b2 80 that the draft in its passage 100
through said plpes may be heated by the pro-
ducts of combustion escaping through said
orifice. This counter-draft pipe is engaged
Wlth a movable furnace-door, N. This pipe




I prefer to hang in such a manner that 16 may -
- have a lOI]f"ltlldln'ﬂ sliding movement, and
- ‘also a swinging movement at right .an_ﬂlbs to
~said sliding ‘movement, so that the ‘door N |

"~ the combustion-chamber, as shown in Fig: 1, |
~orso that the door maybelemoved and thrw n
. out of the way, as shown in Iig. 2, for pur- |

- poses which I will: hereinafter fex;plain;.- - The
endof the counter-draft pipeopposite themov- |
abledooris connected with the airsupply pipe:
Fin any suitable- manner—-as,. fm instance, |

- byan intermediate flexible pipe, m/, leading to
‘an additional air-main, M/, Commumcallnw
“with the air-main G. Ib 18 emdent however,
~ that the counter-draft pipe may be causcd t{:)f ,
- eommunicate with theair-blast pipe I invari-
7 ous ways, and I would haveitunderstood llmbe
| I do not limit myself to the means shown.

R '

. mission of air to the counter- dmﬂ; pipe. |
P represents a heavy-hy drocarbon 1eceph1-; ;
= cle P, an air-blast pipe communicating there-
- wﬂ;h, and P? a pipe through which hefw} hy-
~drocarbon passes from f-:ald receptacle to the
~ hydroearbon-main J. . I prefer that said pipe
. P*should pass tlnouﬁ*h the base of the wall of
" the eombustion- chambel so that 1fs contents |

- may be heated before being delivered into the:

5

“?3'5
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“the deviee. It will be seen that the lLiydro-

~pipe I will prevent:the heavy hydrocarbon
“passing through the pipe I from descending
“into the hydlomlban pipe I, the contents of
" eaeh of said pipes I and I* bunn* caused to

o

‘may be thrown down to close the: entrance to

m* represents a stop-cock to govern the ,,1(1 i

main J.. The foree of the supply throughithe

split or divide from the point of their entrance
into the main J and pass in both directions to
both burners when the stop-cocks J and J" are
opencd. |

p represents a stop- -cock to govern the ad- |
mission of heavy by drocarbon throngh the
1)1pe =,

m° 18 a stop- COLk to control the admission of
air into the receptacle I.
- @ is a hydrocarbon-pipe leading fromn the
main J into the combustion-chamber, provided
with a stop cock, ¢, to control the admission
of hydrocarbon therem

R represents a jar for supplying any desired
atmosphere to the combustion chamber.

Having thus described the various parls, [
will now proceed to set forth the operation of

carbon supply through the pipe I 1s divided
upon its entrance into the main J and passes
in both directions from the point of 1ts admis-
sion into said main, thence through the base-
wall of the combustion-chamber, and becomeces
heated, from whence 1t 18 communicated
through pipes E° to the burners E. The air-
blast I passes to the main G, and, being di-
vided, passes in both directions through said
main and through the base-wall of the com-
bustion-chamber, whereby it becomes heated
and is passed to the burner through the pipes
I&/. Combustion takes place beneath and
around the muffle D, carbon monoxide being

formed around the base of the mufile and ear-

376,003

‘bon dioxide around the uppei part -of the
‘muffle, and the dioxide, being heavier, 18 =~
7o
while the monoxide: d;s.app.earb., I‘_{}I‘_II]‘I,I]y' R
kinds of work ‘it will: be convenient: to leave -

driven into the mufile through the 011hces b‘

the mufile and the combustion-chamber open

‘at one end, as shown in Fig. 4. The blast |
“through the orifices d affords an effectual re-

which forees the car bou dioxide into the mufﬂe

sistance to the entrance of air into the muffle,

of oxygen: be desired w1thm llle muffle, the
removable door N is-causced to close the com-

bustion-chamber, when a blast of air may be
adniitted thmunh the pipe M, which passes
through the door. Thus the force of the blast
;thmun h the pipe I M will foree oxygen intothe
-nmﬂle This may be readily. ’lCLOlllpllShEd -
;whenevel the presence of oxygen is desira-
ble. - So, too, when for any purpose. the ples- -
ence of hydlocmbon is desired in the com-
bustion - chamber, it may be readily admit-
ted through the pipe Q. DBy locating a piece
of iniea in the door N, as shown at n, Fig. .- .
2, the progress of the work ‘within the muf
iﬂe may be watched when the combustion-
chamber is closed. By admitting theair-blast
through the pipe M, thesame buntr heated by
the passage of said plpe over the OIIﬁCL Oythe -
counter-pressure of said blast will readily over- .
come the pressure  produced by the blast
:thlounh 17 within the combustion-chamber, so.
that all fuel-g gases may be entirely prevenled EEES

from entering the muftle,even though it should
be ceracked, so that in ths manner the most
delicate polceldm may be baked without the
least liubility of injury. It will beseen, more-
over, that by disengaging the flexible pipe m/’
from the main M ami engaging said flexible
pipe with the jar R or other retort, as upon
the retort-pipe r, and leading a sepfual:e pipe
from the main M to the 1et01t, as at 1%, any
desired vapor or gas may be forced 1nto the
muille, thus making the furnace invaluable for
scientifie expenments and other uses. When
the muifle is removed from the fumace, two
burners are exposed and the base is ready for
the various appliances for crucible, ladle, and

Dblow-pipe work. Oneor both burners may be

operated at any time, and also, 1f desired, in
conjunction with the blow-pipe. The furuace
may readily be heated to a very high temper-
ature in a very brief period of time. Thelight
orheavy hydrocarbonsupply through the pipes
I and P* may either be used separate or to-
ocether in any desired quantity, while means
are provided, as shown and deseribed, by which
apy other desned oas or V’lpOl—-—-SUCh as 0Xy-

oen, hydroearbon, mtmfreu &e.—may be easily
introduced for any desired purpose, the whole
mechanism being completely under the control
of the operator, and the temperature may be
held or raised to any desired point. Various
chemiecal effects may thus be produced within
the furnace both upon the gases admitted and

| upon the substances placed in the muitle or

“excluding oxygen and overcoming all liability =
of euchtmn Should however, the presence .
30

o

IO:’_“%:.

110

lla

I120

I30




60

“ts

2C

35

45

6 5 the presence of said mouomde and prevent 1n- . .
- | the gases and vapors are not injected into the

S er uelble I have dlscovered that the presence "
of carbon dioxide forceéd intoand through the
combustion-chamber or muffle in this manner
is a ready aud effectual means for preventing
the oxidation of substances at high tempera-
tures in open hearths, while the hearth may be
- closed in a convenient manner whenever de-
- sired. This counter-resistance of the blast of
- carbon dioxide throngh the open muffle; pre-
‘venting the encroaching atmosphere, I regard
as a very lmportant _iedtme of my invention.’
- A furnace so constructed is adapted for a great
~.variety of purposes, such as muffle-work, cru-
cible-work, blow-pipe work, forging,and braz-
ing,while 113 18 completein 1ts adaptation,also,
~ for the uses of the chemist, assayer, jeweler,
dentist, metallurgist, and others The range
of work that can be accomplished by means of
. it is practically without limit, while at the
same time the work may be done much more
- expeditiously than has beenthe case indevices
hitherto constructed. The furnace may be
~ heated to over 3,240° Fahrenheit in afew min-
utes. By makmg the furnace in two or more
25 sections the proper construction of the inte-
~ rior fire-brick surface of the combustion-cham-
~ ber and any repairs needed therein may be
g .1ead113 accomplished while the bed or base
- ig also accessible for different purposes. In
leading the pipe P? through the base of the
furmr:-e I prefer to enlarge the pipe, s0 that
there will be formed a cavity (shown at p)
above the heavy hydrocarbon,in which said
carbon may be vaporized, and a tendeney over-
come for the same to be driven into the com-
bustion chamber without being properly va-
~porized, the pipe P*thus forming a generator.
The said plpe may be provided with a glass
indicator, p>. By the use of theheavy hydro
carbon va,pouzed in the pipe P’ the cost of fuel
may be materially reduced, while also the
heavy hydrocarbon is cqpable of producing a-
higher heat. By making the muiifle remova-
ble, as shown, a new mufile may readily be
inserted in case one becomes injured,and even-
"~ when the furnace is. heated. The plpe Q,
whereby hydrocarbon may be admitted into
the combustion chamber,should be introduced
~into said chamber in the region of the pres-
so ence of dioxide of carbon, for the reason that |
should it enter the presence of the region of
monoxide of carbon free oxygen would be en-
countered and the effect destmyed but on en-
tering the region of dioxide of carben any free
oxygen that might be forced into this region
would be taken up by the hydrogen so injected.
By locating it as above described a richer car-
bon may be ereated to be forced into the muf-
“fle,and carbon be thereby deposited in the muf-
ﬂe, ifdesired. Thaveascertained thatthe pres.
ence of the monoxide of carbon is very injurl-
ous in-its effect- where it is allowed to come
- in contact with the work; but by this con-
“struction I am enabled to free the work from

L
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Jury thereby

formed upon one of theburners the other may

with the sinelting mass,

~As illustrated in Fig. 5, the furnace is
adapted for use with blow- -pipe work, brazing
and soldering, crucible-work, &e. In this
case S represents a crucible-jacket. By ref- 5c

erence to the same it will be seen that a cru-

cible, &, can be set within and all kinds of
smeltmg carried on thereby, the jacket serv-
ing to confine heat upon the crucible,and also
| serves as a support therefor. When the muf-
fle is removed and the cracible thus located in
place, the device 1s adapted for jewelers’ use

for making certaln castings, &c., while at the

same time that this operation is being per-
80
be used for soldering-work. In the nsual in-
vestments of pieces of jewelry,-artifieial teeth,
and the like, it wiil be seen that by placmw
them over the blast of one of the burners they

‘can be conveniently brought up to a red heat, 835

and then, by a small jet from the blow- plpe,..,
the Soldelmg can be had without. danger of
oxidation, the blast serving the same purpose
as the usual charcoal beds in work of this
kind. In smelting the ores—iron ore espe-
cially—as helelofele conducted, the monoxide
of carbon has always been pr esent and mingles
resulting in conse-
quent injury. DlOXIde of ealbon however,
becomes a proteetor to such substancee and it

00
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therefore becomes exceedingly desirable to

smelt ores in the presence of dioxide of car-
bon and not in the presence of monoxide of
carbon. My invention is designed to provide
for the acecomplishment of this end in an effi-
cient and simple manner.

In Fig. 3 the monoxide of carbon will be
formed in the region between the dotted lines
¢« aand b b, w hlle the dioxide will be formed
between b ] and ¢ e. The dioxide of earbon
becomes a protector in the smelting of ores, as
no free oxygen is present. |

For smelting ores 1 design to prowde my |

100
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farnace with an improved muffle or retort,

which will form the subject of a sepamte ap- 110 '

plication.

- In the use of crucibles and their l]dCLetS of

the form shown in Fig. 5 I prefer to employ a
cap, s, removably located upon the cruecible,
the erucible preferably extending above the 11 5
jacket, the cap thus serving to radiate the
heat down and around the c1ue1ble while it
permits ready access also to the crucible.

For certain kinds of work the cruelblemlght
be wholly located within the jacket and sup-
ported upon a tripod with any suitable cover.

I am aware that furnaces have been pro-

vided with adjustable injection-pipes whereby

the direction in which the fuel and air are in-
jected into the furnace may be varied, and 125

‘that steam, air, and hydrocarbon have been

injected into a farnace through a mixing-pipe
directly exposed to the heated products of
combustion from said furnace; but these I do

not claim, and my invention differs from such 3o
and from other inventions of this class, in that
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combustion-chamber, but into the muffle for
the purpose of producing certain definite ef-
fects on substances placed therein, and also in
the greater varicty of uses to which my fur-
nace can be successfully applied, its greater
simplicity, cconomy, and convenience, and in

the peculiarities of construction hereinbefore |

deseribed, and defined 1n the following ¢laims.
I would have it understood that I do not
claim the combination of hydrocarbon burn-
ers with a muffle and furnace, nor the combi-
nation, with such mufile-furnace and burners,
of an air-blast; neither do I broadly claim a
maftlie - furnace made in separate sections or
provided with asbestus packing and air-tight
wrapping. 1 would also have it understood
that I do not herein claim the combination,
with a hydrocarbon muflle-furnace and burn-
ers, of a light-hydrocarbon pipe or generator
and a heavy-hydrocarbon reservoir and gen-
erator, as hereindescribed, assuch w:ll bemade
thesubject of aseparate application for patent.
What I claim is— *

1. The combination, with a furnace chamber

having an air and vapor blast, of a muffle pro-
vided with openings in its top and a counter
air-blast pipe communicating with the interior
of the muflile, substantially as described.

2. The combination, with a furnace-chamber
having escape-flues, amufile in said chamber,
and a burner for heating the same, of a coun-
ter-blast pipe located over the escape-flues of
the furnace-chamber,wherebyitissuperheated
and adapted to convey a counter-blast into the
furnace - chamber to drive off injurious gases

from the work and to admit determined gases |

to the work without chilling the muffle, sab-
stantially as described.

3. The combination, with a muffle-furnace
having a movable door and a burner for heat-
ing the furnace, of a slidinz and swinging
counter-blast pipe adapted to communicate
with the interior of the mulile, said pipebeing
located overtheescape-flues of the furnace and
connected with the movable furnace-door, sub-
stantially as and for the purposes deseribed.

4. Thecombination,with a furnace-chamber,
a muffle having top openings, a barner, and an
air-blast exertingapressureupon the produets

376,003

~of combustion, of a counter-blast to communi-

cate with the interior of the mufile and force
the products of combustionoutundera greater
pressure than that operating the blast 1n the
combustion-chamber, substantially as and for
puarposes described. -

5. The combination,with a furnace-chamber,
a muffle, and a heating-burner, of a removable
door, and a counter-blast pipe located over
the escape-tlues of the furnace-chamber, sub-
stantially as deseribed.

6. The combination, with a muffle-furnace
provided with burner and a removable door,
of an air-blast pipe communicating with the
burner, and a counter-blast pipe supporting
said door, substantially as described.

7. The combination, with a muffle-furnace

provided with an air and vapor blast, of a

counter-blast pipe communicating with the
air and vapor blast and adapted to communi-
cate with the interior of the furnace, substan-
tially as deseribed.

8. The combinatior, with a muffle-furnace
previded with vents 4% of a mufile perforated
upon its upper surface, said furnace provided
with onc or more burners, the construction
being sueh that the carbonie dioxide gener-
ated within the furnace will penetrate the
muffle, substantially as described.

9. Thecombinationof a furnace-chamber,an
open muffle arranged in said furnace-echamber
and having top perforations, and a heating-

“burner provided with an air-blast and com-
municating with the furnace-chamber to force

the residue of combustion through the muifle
and resist the encroachhment of theatmosphere
intosaidopen muftle,substantially asdeseribed.

10. The combination, with a furnace-cham-
ber provided with a removable cover and a
mufile, of air and oil supply pipesand a blow-
pipe located in front of the open muftle, sub-
stantially as deseribed.

In testimony whereof 1 sign this specifica-
tion 1n the presence of two witnesses.

CHARLES H. LAND.

Witnesses:
N. 5. WRIGHT,
M. B. O DOGHERTY.
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