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UNITED STATES PATENT OFFICE.

RICHARD C. HILLS, OF DENVER, COLORADO.

CONTINUOUSLY-OPERA

TING RETORT-FURNACE.

1

No. 825,538

Specification of Letters Patent.

Application fled July 3, 1905, Berlal No, 268,368, N

To all whom, it may concern:
'Be it known that I, Rionarp C. HiLLs, a

In *he city and county of Denver and State of

s Colorado, have invented certain new and use-

-
ol

10

15

20

25

3o

35

ful Improvements in Continuously-Operating
Retort-Furnaces; and I do declare the follow-
Ing to be a full, clear, and exact description of
the invention, such as will enable others

skilled in the art to which it appertains to

make and use the same, reference being had

to the accompanying drawings, and to the |

letters of reference marked thereon, which
form a part of this specification. |

My invention relates to retort-furnaces

Y

subject of the King of Great Britain, residing {

course indiﬁ&'ted. _ Each vertically—diaposed
flue for carrying the products of combustion

downwardly to the regencrating-chamber re-

celves these products from two series of com-.
i bustion-flues. One series of combustion-

flues commences on one side of the furnaces,

passes the entire length of both banks of re-
torts, returns half tﬁ

on the opposite side of tne retort, and termi-
nates at the vertically-disposed or downcast

flue leading to the

{ nace, passing between two retorts of the two
“banks, around one retort , and back to the

more espectally adapted for the treatment of

coal for the purpose of removin its volatile

roducts, preparatory to the

therewith the condensed volatile products in | L
L "-__._.-_._._,._ —g e
| ter, where the downcast flue is located.

the volatile products therefrom. The means |- The regenerating-chamber contains flues

the form of tar and pitch. s

My present invention onl has to do wit
the retorting-of the coal and the removal o

for carrying out the subsequent steps result-

ing in the final formation of briquets in a |
_ press or briquet-machine is or will be cov- |
‘ered by other applications. 1

I will first give a brief description of the in-
vention without mentioning reference char-

acters and subsequently describe the -con-
- struction in detail b
- characters for the

the use of reference
ifferent figures in the
case. | o e
Myimproved construction, generally speak-

‘Ing, consists of a furnace having two banks or
- series of vertically-disposed retorts arranged
- on opposite sides of the central part of the

furnace. These retorts are relatively nar-

40 -row parallel chambers, and the necessary heat

18 supplied through the instrumentality of

‘combustion:flues, which are arranged in ver-

- tical series imtermediate the retorts. Each

45

52

i ;

5

of these combustion-flues passes between two

retorts on both sides of ‘the furnace, passes
around one of these retorts, and returns on .
the opposite side of the same as far as the cen~
tral part of the furnace, where it joins a verti--

cally-disposed flue leading dowtiwardly to a

Tecuperator or regenerating-chambeér, finally
.. passing to a main flue at the bottom and
-thence to the stack, through the instrumen-
tality of a blower or exhaust fan, (not shown,)

whereby sufficient draft is maintained {o

cause the products of combustion to take 1_;]1@1_ _

ormation of
riquets from the retorted coal by mixing

l

o4

.

L

o

same vertically - disposed or downecast flue.
By virtué of this construction the said down-
cast or vertical flue leading to the regenerat-

mg-chamber is common to two series of com-
bustion-flues each series extending the entire
th of both banks of retorts around the

~of one of the retorts and back to the cen-

through which is passed air to be heated to
supply the combustion-flues, the said air be-
ing carried upwardly and delivered to the

‘Patented July 10, 1008,

60

e width of the furnace

:_ 1o the regenerating-chamber,
while-another series of flues may be. said to-
| commence on the opposite side of the fur- . -

75

8o

said chambers, whereby it is caused to min-
gle with the gas from the burners, thus sup-. .

metely perfect combustion. ~ -

1 Mounted above the retorts of the firnace

APProxi-?

18 & bin, connected with which are dep&ndiniq ._
1

feed - pipes or conduits, which pass throu:
openings in what I will term the “‘roof”’ of the

| furnace, whereby each retort is continually
The bottom of each re-

supplied with coal. _
tort 1s provided with a number of discharge-

openings, below which are located pocket-
wheels mounted upon & continuously-rotat-

ing shatt, each wheel having a pocket to re-

‘cetve the retorted coal, and by virtue of the

rotation of the wheel & quantity of coal is in-

| termittently discharged from each discha

Tge-
opening of the retort.. The pockets of fhe
various wheels are preferably out of lgie,
whereby they do not sitmultaneously but sug¢-

‘cessively discharge the coal from the retorts.
~This discharge from each retort passes down-
seply-inclined hearth, the dis-

‘eharge from which passes to screw conveyers
through the instrumentality of which the re-

torted product may be carried to any desired
location.™ - L ;
» Communicating with each retort is a con~ 110

o

95

100

10y



=

dutt, leading upwardly, for carrying off the
volatile b}uprocﬂ,lcts of the coal, whichare de-
ivered to a n']-ixing-scrubber; which, as here-
tofore indicated, forme subject-matter for a
separate application,

The invention will now be described in de-
tail, reference being made to the accompany-

ing drawings, in which—-

10

£S5

20

25

30

35

40

45

5O

55
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b5

‘burners. ‘This section

Figure 1 is a vertical section taken through
the furnace lengthwise of the retorts This
section is taken in two planes, the portion of
the view at the left being taken through
tort, while that at the right is taken t ough
the shorter portion of a series of combustion.
flues between the retorts. Fig. 2 is a hori
zontal section taken through the furnace on
the line 2 2, Fig. 1. Fig. 3 1s a horizontal sec-
tion taken through the furnace in four differ.
ent planes, the sectionized parts of the Vigw

m the various planes being designated as B,

C, D, and E, and the sections being taken on
lines BB,CC, DD, and E E, respectively, of
Fig. 1. Fig. 4 is a fragmentary side elevation
of the furnace, the term ‘‘side”’ referring to
the right and left portions of the furnace as
dasclosed in Fig. 1. Figs. 5 and 6 sre vert;.
cal sections taken on the Jines 5 5 and 6 6, re-
spectively, of Fig. 1. Figs. 7 and & are frag-
mentary vertical sections taken through the
sides of the furnace in two different planes,
Kig. 7 being in the plane of the main burners,
and Fig. 8 in the plane of the supplemental
or auxihary burners, the parts being shown
on a larger scale. Fig. 9 18 a horizontalsec.-
tion taken through the furnacein the plane of
the burners and a horizontal series of com-
bustion-flues. Fig. 10is a fragmentary front
elevation, partly in section, showing the
openings in which the burners are located , 89
well as the peep and observation holes. Fig.
10 1s a fragmentary view similar to Fig. 10,
except that it is in elevation proper. ¥ ig. 11
1s a horizontal section taken through the side
wall of the furnace, cutting the vertical flues
through which the hot air is su phed to the
18 taken between two
horizontal series of combustion-fiues, but of
course cuts a series of verticalty-disposed
parallel retorts. Fig. 12 is a fragmentary
vertical section taken throuch the roof of the
furnace in the plane of t supply-pipes.
This seetion is virtually the same as that
shown at the left of Fig. I, being the portion
thereof above the retort, the parts being
shown on a larger scale. Fig. 13 is a frag-
mentary section taken at right angles to F Ig.
12 and cutting the opening through which a
feed-pipe passes. Fig. 14 is an underneath
Yiew nﬁhe muf-brif}:is, naving an opening
with which the feed-pipe communicates. Fig.
15 15 a fragmentary section taken through a
discharge-opening of a retort and cutting a
pocket-wheel mounted on 8 shaft below the
retort.

right.

Ui

t main flue ¥ bhelow and

- both sides of the

The supplemental burners Q

angles to Fig. 15, a pocket-wheel and |

825,536

its shaft being shown in elevation. Fig. 17
15 & detail view of the feed-pipe construction,
lustrated partly in section.- '

The same reference characters indicate the
same parts in all the views.

Ref‘grring now to the drawings, let A des-
ignate the retcrt-chambers, through which
when in operation the coal 1s continuously
passing. | _

B designates the combustion-flues, ar-
ranged one sbove another and so disposed
horizontally that each one passes from one
side of the bank or series of retorts to the
other side, pessing between two retorts of
each bank, the retorts of the
being arranged end to end.
tion-flues pass around one end of omeretort
and return on the opposite side of the retort
to the downcast cor vertically-disposed flye
B? formed in the central wall F* and leading
to the recuperator or regenerating-chamber
C, in which the sir-flues C* are hested by the
Eroducts,of combustion, the latter aasing
inally down through the small flues F’ to the
thence to the stack
through the instrumentality of an exhaust.
fan. (Not shown.)

D, D, D D and DF are ducts for the dic-
tribution of hot air through the ports D into
the combustion-fiues B. |

G designates cold-air flues regulated by
ports &* and connected with the recuperator
or regenerating-flues by the openings 4,
which alternate regularly from side to side,
one flue taking air on one side and the next
flue on the opposite side.

(+* designates spaces situated
under the retorts and separated

immediately
from one an-

other by partitions H®. * Below each of these

spaces G* and forming the bot.om thereof is
f Hteﬂplr—-incﬁned hearth H*, over which the
material discharged from the retort slides {o
& screw conveyer V. These hearths are in-
clined downwardly in opposite directions on
urnace. 'They commence
at the center and pass downwardly and out-
wardly to the screw conveyers, one of the lat-
ter being located on each wide of the furnace.

H desygmates the front wall of the furnace,
wiich has 8 narrow vertical eXpansion-space
H?, filled with loose sand, and it whick are
formed openings R*, R®, R® Rt and K¢ The
openings R? are lined with castings R® and ac-

' commonate the main burners Q°, which enter

the combustion-fhies through the holes RS

bustion-flues throwgh the holes. RS The
openings R¢, I term ‘‘peep-holes,”” while K¢

- designates observation-ports communicating

with the retorts. Through thes-e_ﬂpeninﬁ

the material within the Tetorts may be o

served. The openings R* and K* are both

| normally stopped by ilu-g"s S.
Fig. 16 is a fragmentary - e tiomat | '

H’ designates bricks of special form in
which are formed the feed-openings K, which

posite bank
These combus-
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‘which are normally closed b _
K?® designates a gas-discharge opening in’

turn receives the lower end of a

825,536

receive the flanged portions of the feed-pipes
K’.  On the under side of the bricks H’ there
are downward projections intended to insure
g free passage at IT" of gases and vapors above
the charge. B

H? designates specinl floor-bricks for the

discharge-openings 1., while H* designates

supporting-pillars, which also serve as parti- |
tions located between the separating or slop-
ing hearths ' and the spaces (*, through

which the retorted inateria

._ passes after leav-
ing the retorts. S

® designates a tamping of loam placed be- | es1g 3 £
| pipes, while R’
-gonvenience of clearing out the burners when

tween the upper and lower layers of roof-
bricks and intendced to render the roof prac-
tically gas-tight. '

Distributing-pipes K* lead from the bin T .

to the. feed-pipes K’, the latter being pro-
vided with hopper-shaped tops K’ to permit
of the Insertion of a rod in case the feed in K’
should clog up. +

K* designates barring - down {Eeniﬁgﬂ,

plugs K.
which 1s inserted a cast-iron ]f)ipﬂ (O, which in
ipe O.
L/ 1s the pocket-wheel atté}c ed to the
shaft M.
all mounted on the same shaft and each hav-
ing a pocket 14, which at each revolution of
the wheel discharges a given quantity of the
retorted product. The shaft M is journaled
in supports M’ and standards NZ.
1s driven by a spur-wheel M* which is actu-
ated by a worin M?, attached to a shaft M3,
journaled in supports M* and connected with
suitable power by a sprocket-wheel W’.
I2designates asafety-gate adjacent the dis-
charge-opening 1. This gate 1s kept closed
until some obhstruction—a wrench, for in-
stance—gets into the pocket of the wheel 1./,
1 which event the gate is forced onen to pre-
vent injury to the structure and closes again
automatically by gravity when the obstruc-
tion 1s removed.

1.2 designates aniron casting under the dis-
charge-opening I and to which the gate 12 1s |

|

site sides of the furnace, each having a rail |

attached . 1 :
M® designates platforms located on oppo-

N* and being supported by angle-irons N/,

which are secured by bolts or in any other |

| M* and M®. The pockets 1* preferably do
length of a bank of retorts to form & base of {

attachment for the standards N? and the |
| the screw conveyer V.  The volasile prod-

suitable manner to the partitions H3.
N designates an iron plate secured to the
angle-rons N’ and extending along the entire

- journal-supports M*,

&0

* N*-d—eﬁig'_ ates a f{}{}_t-_?l&t-e for convenience
in making observations through the upper
observation-ports. -

P designates a mixing-scrubber described

in a simultaneously - pending application.
This serubber contains a screw and receives

|

4

There is a series of these wheels, |

his shaft |

PR

!

|

by a framework of structural steel

the retort

through pipes O and O/, the tar being there
incorporated with the crdished cosl and coke
in carrying out the process described in
United Stales Letlers I‘If)atent No. 678,296.

- () designates a gas-main extending across
one end and along both sides of a bank of re-
torts. 1t 1s connected at intervals by nip-
ples with s distributing-main Q/, whicﬁ-”m -
}3f;rt5 the upright gas-pipes Q?, to ‘which the
urners Q° and Q* are attached. The object

~of the distributing-main is to aveid the use of
1'too many large T’s on the main below it.

. R desiznates pas-cocks on the uprigh t‘g?ﬁ-
designates plug-cocks Yor

clogged with gas-carbon. ,

~T' designates the overhead storage-bin,

which is supplied with fine coal by a con-

veyer. (Notshown.) Thisbinissupported
Tl*'? and is

connected with distributing-pipes K? by the

i gate 1", actuated by the lever 1%

U represents buck-staves supporting the

walls by means of tight rods U/, which pass

through holes U? in the masonry.

W designates a water-sprayer for cooling
conveyers v.

When in operation, the requisite heat is
maintained by the combustion in the flues B
of scrubbed gas (itself a product of the re-
torts) mixed with hot air g’(}m the recupera-
tor or regenerating-chambers 1n which the
flues ® are located, as heretofore described.
These flues are continuously heated by the
products of combustion passihg down
through the flues B? into the chamber C and
thence down around the flues C* into the
main flue. ¥ and thence through the small

| flues ¥, the requisite draft being maintained
by an exhaust-fan, (not shown,) as hereto-

fore explained. The coal being fed into the
retorts A through the feed-pipes K’, the
same 13 subjected to distillation as 1t passes

i continiially through the retorts and by the

time it reaches the "disclharge-_ﬂpening L 1s

‘practically deprived of all its original volatile

constituents. In this condition it 18 dis-

charged by the revolution of the pocket-

wheel 1/, of which there are four for each re-
tort. All the wheels are fastened to the
same shaft M and driven by the worm-gear

not discharge simultaneously, but in rota-

tion and succession, so as to maintain, as

nearly as practicable, an even stream of ma-
terial passing down an inclined hearth H* to

i ucts as distilled pass over to the n:uxm%:

scrubber P through the pipesOand O’. Sue
Emdusts as are not.caught by the scrub-
er P are carried on to other scrubbers, (not

shown,) where they are iﬂteree%:,ed, if by

observations conducted 'through the ports

3
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recourse 18 had to barring down through the
openings  K® in the roof. Thi® operation
goes on continually until for some cause,
such as repairs or shortage of material, it
becomes necessary to close down.

Hawving thus described my invention, what
I claim is— | - '

1. A retort-furnace provided with two
banks or series of horizontally-disposed re-
torts located on opposite sides of the central

art of the furnace in which:are located

ownwardly-extending exhaust-flues  com-

municating with the stack, and combustion- |

flues interposed between tfxa'retorts and ex-

tending the entire length of both banks of

retorts on one side of the latter, passin

around the end of one retort on one side of!

the furnace and extending in the reverse di-

rection on the opposite side of one retort and’
*ﬁnagfr communicating- with the said down-

extendmg .exhaust-flues.

retort-furnace provided with double
banks or series of horizontally-disposed re-
torts located on opposite sides of the furnace,
the furnage being centrally provided with

downweydly-exténdimg exhaust-flues, and

combustion-flues interposed between the re-
torts and extending the entire length of both
banks of retorts on one side of the latter,

passing arcund the end of one retort and re--
turning 1r the reverse direction on the oppo-
site side of one of the retorts, and terminat-

ing at the downwardlyfextending exhaust-
flues, the two sdjacent vertically-disposed
series of combustion-flues, commencing on
opposite sides of the furna®e and communi-
cating with a common downwardly-extend-
ing exhaust-fige.

3. A retort-furnsce pmvided with double |

banks or series of horizontaily-disposed re-
torts, the individuel retorts of each bank be-
1ng parallel, and the retorts of the two banks
being arranged end to end, the furnace being
provided with downwardly-extending cen-
trally-located exhaust-flues, and combustion-

~ flues interposed between the retorts and ex-

Go

tending the entire length of both banks of re-
torts on one side of the latter, passing arcund
the end of one retort on cone side of the fur-
nace and extending in the reverse direction
on the oppostte side of one of the retorts, and
communteating finally with the said down-
wardly-extendipg centrally-located exhaust-
flues, a regenerating-chamber with which the
exhaust-flues communicate, the regenerating-
chamber being provided with flues communi-
cating with the combustion-flues and through
which the necessary air for combustion pur-
poses 1s passed. -

4. A retort-furnace provided with double
banksof horizontally-disposed parallel retorts
arranged end to end on opposite sides of the
furnace, horizontally-disposed combustion-
flues arranged 1n vertical series between the

i
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flues commencing-en.one side.of the furnace,
pasSing the entire length of the retorts, around
the end of oneretort, and returning to the cen-
tral part of the furnace on the opposite side
of the last-named retort: while the other
serlies of combustion-flues commences on the

opposite side of the furnace, takes a similar

course hut in an opposite direction finally
leading to the central part of the furnace
which 1s provided with a downwardly-ex-
tending exhaust-flue with which both series
of combustion-flues communicate, the longer
Egrti(ms of each series of combustion-flues

ing provided with main burners on one side
of the furnace and their shorter portions with
supplemental burners on the opposite side of

the furnace. .. |
5. In a furnace of the class described, the

combination of horizontally-disposed retorts
arranged in paralle] series'end to end on op-

posite sides of the central part «f the furnace
1n which are located downwardiy-extending
exhaust-flues communicating with the stack,
a series of horizontally-disposed eombustion-
flues exfending the entire F&ngt;h of two end-
to-end retorts, around the end of one retort
and returning to one of the series of down-
wardiy-extending centrally-located flues, on
the opposite side of the lasé-named retort,
while the adjacent series of combustion-flues
on one side takes a similar course but in the
opposite directic::, fin. 1y leading to the next
flue of the downwardly-extending series,
means for automatically removing the re-
torted material from the botiom of theretort,
and means for faeging sald materiai into the
top of the retorts by gravity alone, as fast us
1t 18 removed from below,

6. In a furnace of the class described, the
combination of relatively narrow, horizon-
tallv-disposed retorts arranged in paraliel
series in double banks end to end on opposite
sides of the central part of the furnace in
which are located downwardiy-extending
Alues communicating with the stack, horizon-

70
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tallvedisposed combustion-flues extending -

the entire length of two end-to-end retorts
one in each of the opposite banks and re-
turning on the opposite side to one of the
sald downwardly-extending flues, means for
producing an sutomatie, continuous unob-
structed ﬁisc,harge of retorted material at the
bottom of the retorts, means for allowing the

raw material to feed into the top of the re-
torts by gravity alone as fast as it 18 removed

from below, and coimpartments for.receiving
the material discharged from said retorts,
said compartments having downwardly-in-

. clined bottoms sufficiently steep to cause the
retorted material of its own gravity to be dis-

n
r

charged on the outside of the furnace. _
7. In a furnace of the class described, the
combination of double banks of horizontally-

11'5
1ko

[25

| ‘ + the | disposed retorts arranged in.parallel serjes on
65 retorts, one series of two adjacent series of | opposite sides of the furnace, the retorts on
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opposite sules of the furnace being arranged
end to end, mterposed combustion-llues {or
supplying the necessary heat to the retorts,
mweans for feeding the material into the top
of the relorts, means for automatically dis-
charging the material ut the bottoms of the
retorts as i s fed nto the ton thereof, sepu-
rate compartments located below the re-
speclive retorts on the Hpposite sides of the
furnace, cach connpartnent having u botiom
mehned _ g
Lhe central part of the fwrmace whereby the
retorte |

L.,r

aertheed

_ S . : - ;

combination ol horizontally-disposed retorts
arranged i paradlel series in double banks
arranged end to end on oppuosite sides of the
furnace, mieans for automatically discharging

20

the retorted material from the bottom of the :

retorts, sald means comprising pocket-wheels

below the discharge-openings of the I‘ett}l‘t;:,

ownwaraly and outwardly from.
* matertal ts discharged at the oppo-
site sides thereof) and couvevers loeated at |
the opposite sides of the furnace for receiving |
the retorted matevial, substantially as de- |

¥. In a furnace of the.eluss described, the |

and hinged relief-gates operating conjointly

[FESNET IR | 1S | RE—"T T T A Sl i S——T - ]
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o

aned means for allowing the raw material to
enter the 11;{3{3 of the retorts by gravity alone
as Tast as the retorted materinl is removed
{rom below,

~ 9. Inoa furnace of the class deseribed, the
comrbination of horzontally-disposed retorts

Carranged in parallel series in double banks

FETTECTEE TR T R ET TR T AT TR I AT TN MMIF T TR IS M CIC L MR

whr sl hoarjpel ek

|

arranged end to end on opposite sides of the
furnace, means for removing the retorted
material from the bottont of the retorts in-
cluding  revolubly-mounted  pocket-wheels
and bmged relief-gates, means for allowing
the raw material to enter the top of the re-
torts by gravity alone as fust as it is removed
from the bottom, the roofs of the retorts hav-
g feed-openings and barring-down or work-
ing portssituated interinediate the feed-open-
Ings, aidd gas-escape pipes connected with the
retorts for the purpose set forth.

 In testimony whereof 1 aflix my signature
1 presence of two witnesses.

RICHARD ¢ IIILLS.
Witnesses: |

Dena NELsoN,
A. J. UBriun,
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