6 Sheets—Sheet 1.

Patented Sept. 2, 1879.

@
| £
| 58
. N
. N
N 3
// / // 3
RN s
\ N

SITITE! s

¢. LIEGEL:

| Balduin, Huphir oyl

N\ N}

Vi p
%g L LTI
W

NN

" By Ais. Attorneys

=\
e /ﬁw//ﬂ/m
Y

Furnace for Gas-Retort and other Purposes,

No. 219,165,

WITNESSES

S @ Aars
7%%%xﬁzéganﬁ




6 Sheets—Sheet 2,

. o @. LIEGEL.
Furnace for Gas-Retort and other Purposes.
No. 219,165. . Patented Sept. 2, 1879.
Freg. 2
P
|
i
7 \ )
“ .
\
SN

\
N

\
\
\

WITNESSES INVENTOR

- % @\M By his Attorney | : é"”ryj' Lnegel ' .
%ﬂ/“%%w ot i ¥ Bl

PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D. G,




" 6 Sheets—Skeet 3

G. LIEGEL.
- Furnace for Gas-Retort and other Purposes.
~ No. 219,165. Patented Sept. 2, 1879.

WITNESSES ' INVENTOR

/ : , G'e o, _L , Aez' .
. %\ﬁ @ %A/M ’ By ‘fm'.s Attorneys ‘7,7‘ “7

N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D. C.




¢ Sheets—Sheet 4.

G. LIEGEL.

B o
> R
w2
o2
m-,
u2
s
o,
=~
ee
..L.uus
e
°2
= o=
g o
3 A
....ua
= o
o
= 5 N
-@©
A3
w2
S
(@)
gy
=
P
@
0,
a3
o
-
=
=

No. 219,165.

e <

= ¥

- =

>
B 4 A S N S A N AR AT AN s i
“

i
TSRS TSNS
I,

= T = : =

=
e e ———
\\\\\\\\\\\\\\\\\\\\_\__\__\\\\\\\\_\E\g\\\%\\\\\\\y%i@\
Y ————————————— \\\\\

N
///////////u//////WW/// AR /////////////////////

E -

7 T IR AN s
A AP ARAR? AR AN A
A W\\\\\ o 2 AR A AR R I

INVENTOR

" WITNESSES

G eo::y,‘ Ll‘qyel ,

1)
=
VD
4
1S
D
~
—~y
~
-3
=

™
]

N.PETERS, PHOTO-LITHOGRAPHER, WAS]

HINGTON, D. C.. - X




6 Sheets—~Sheet 5

| @ LIEGEL.. |
Furnace for Gas-Retort and other Purposes.

No. 219,165. Patented Sept. 2, 1879.
N\ Tz | |
9k
/| iz/
. / /

A // . s
| //¢2;yW%L |

N
SN
e R

l]'

N
5]

|
= 2
% ey

' ’)15// // :

.

C WITNESSES ‘ ' INVENTOR

% @/Z%Wﬁ : G’eory ..E,ieLqel . )

By Lis Attorneys




6 Sheet s—Sheet 6.

G. LIEGEL.

Furnace for Gas-Retort and other Purposes.
No. 219,165. | ~ Patented Sept. 2, 1879.

INVENTOR

WITNESSES A . ,
. ) ' G’eoy[ L zegel.
I % @% _ By his .4tf;)rne]/.s' . ‘

N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D. C.




UNITED STATES PATENT OFFICE.

GEORG LIEGEL, OF STRALSUND, PRUSSIA, GERMANY.

IMPROVE‘MENT IN FURNACES FOR GAS-RETORTS AND OTHER PURPOSES.

Specification forming part of Letters Patent No. 219,165, dated September 2, 1879; application filed
' June 4, 1879. ’

To all whom it may concern :

Be it known that I, GEORG LIEGEL, of the
city of Stralsund, Kingdom of Prussia, and
~ German Empire, have invented new and use-
ful Improvements in Furnaces for Gas-Retorts
and Other Purposes, of which the following is
a specification.

The present invention relates to improve-
ments on the furnace system for which Letters
Patent No. 208,106 were granted to me Sep-
tember 17, 1878; and consists in additions
and alterations for the better utilization and
economy of the heat, and for regulating the
draft, which I will now describe, and then des-
ignate in my claims. - .

In the drawings, Figure 1 is a frout eleva-
tion, partly in section, on line 11 of Fig. 3.
Trig. 2 is a vertical transverse section on line
22 of Fig. 3. Fig. 3 is a vertical longitud-
inal section on line 3 3 of Figs. 1, 2, and 5.
Fig. 4is a vertical longitudinal section on line
4 4 of Fig. 2. Tig.5 is a horizontal section
on lines 55 of Figs. 2,3, and 4. Fig.6isa
horizontal section on line 6 6 of Fig. 2; Figs.
7 and 8, details of manometer.

The main features of my system are described
in the specification forming part of Letters
Patent No. 208,106, and need not be here re-
peated. Co

My improvements- consist in the manner of
supplying air for the combustion of the car-
bonic oxide arising from the fire-chamber b.
The air for supplying the oxygen for the for-
mation of carbonic oxide enters through the
slit in the bottom of the fire-chamber b, The
secondary supply of air for the combustion of
the carbonic oxide, or for converting it into
carbonie acid, enters at the front end, through
the openings E, into the flue or channel e,
which, beginning at the opening E, runs back
on each side of the fire-chamber b, then rises
and continues back under the last fire-flue to a

chamber, f, made in the wall forming one side-

of the main flue leading to the chimney. From
- the chamber f it passes back through a flue or
channel, under the last fire-flue, inside of and
parallel with the flue or channel through which
it enters. ~ At the end of this latter flue, and
leading into the combustion-chamber ¢, are a
numberofsmall funnel-shaped holes, g, through
which the secondary supply of air finally

reaches the combustion-chamber ¢. This fun-
nel shape facilitates the passage of the air and
causes its more rapid and more equal distribu-
tion,

It is an important feature of this improve-
ment that, while the air is supplied at a high
temperature, it obtains its temperature from
the hot gases on their way to the chimney
after they have given out the heat that is gen-
erally utilized, and thereby saves heat which
would otherwise be lost. The sectional area
of the flne or channel ¢ is enough larger than
the combined sectional areas of all the small
holes g to insure a uniform exit of air from
each and all of them. .

My improvements further consist in increas- .
ing the heating-surface of the retorts, when
this system is employed in a furnace for gas-
retorts, by having the end walls provided with
niches & for the ends of the retorts, the niches
I being large enough to allow a space to be
left around the retorts for the circulation of
the hot produets of combustion.

The' drawings represent my system as ap-
plied to a furnace for gas-retorts; butitisevi-
dent that it may be applied to smelting, pud-
dling, steam - generating, or other purposes
where a high temperature is required.

The position of the fuel-chamber can be
changed with respect to the combustion-cham-
ber to suit circumstances.

Instead of having the walls of the fuel-
chamber converge toward the top they may
diverge, so as to increase the capacity of the
chamber when desired.

For the fire-proof stones forming the slit at
the bottom of the fuel-chamber and the air-
channels below it, as in my said patent, an iron
or steel structure may, in some cases, be sub-
stituted, the advantages of which are that it
is cheaper, and will allow a more ready change
of the size of the slit, and for certain classes
of fuel it is more durable.

T am aware of the United States Patent of
Stanley, No. 180,955, and my improvements
are distinguished from the subject-matter of
that patent by a different arrangement of flues
and in having funnel-shaped distributing-holes
in the furnace-walls, as above desecribed, and
my invention is limited aceordingly. .

Having described the improvements in my
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furnace, I claim as new and desire to secure by
Letters Patent—

1. In a gas-retort furnace, the walls of the
combustion-chamber, provided with an air-in-
let flue, a hot-air chamber, a return-flue, and
funnel-shaped distributing-holes, in combina-
tion with the.combustion-chamber, substan-
tially as described. )

2. The combination, substantially as herein-

before set forth, of a furnace having recesses
in the end wall around the ends of the retorts
and the retorts, for the purpose specified. '
In testimony whereof I have hereunto sub-
seribed my name. »
: GEORG LIEGEL.
Witnesses:
ADULF CUNGER,
HEINR. SANDON.



