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UNITED STATES PATENT OFFICE. =

WILLIAM H. ADAMS AND FREDERICK POWELL, OF PORTLAND, OREGON,

- ASSIGNORS ‘OF TWENTY -FIVE ONE- HUNDREDTHS'TO S
| HUNDREDTHS TO
| APPARATUS FOR THE MANUFACTURE OF ILLUMINATING-GAS. '
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ONE-HUNDREDTHS TO SAID POWELL, AND “SIXTY " ONE-

ey

1

- Specification of

Fo all whom it may 'caﬁcern.{ _
- Be-it known that we, WiLLiam H

. AbaMS

~and FREDERICK POWELL, .citizens of the

United States, residing in Portland, in the

county of Multnomah and State of Oregon,

- haye invented a new and useful Improve-

~~ment 1 Apparatus for the Manufacture of
- Illuminating-Gas, of which the following.is a
~ specification. . - - B B

- 10

- sists; e . _ CK Iy
which are bult several fire-cla;

- The modern type of 'a'ppar'a;tus ﬁéed ,fO.f the
- generationof whatisknownas‘‘ coal-gas”’ con- -

, essentially, of a fire-brick furnace into
retorts.

~ Around these retorts a very hot fire is kept

-

burning. The retorts are filled with bitumi-
nous coal and are hermetically sealed during

the period of firing, except as to one outlet
“for the escape of the gas distilled: from the
. coal. The best class of fire-resisting mate-
20 rials must be used for these retorts, and the

20

- wear and tear on them is excessive, because
. they are subject to great chapges of tempera-
‘ture between the time of ¢harging them with
coal and the time of the highest heating,

25

1 '
. bl . 1 "

 when the last distillates are driven off. The

varying: Changes of temperature within the

retort 'fesult 1in the formation of tars and

“watery products, (approximately one to two
~ gallons per thousand feet of gas manufac-
o tured.): There 1s also a considerable per-
~ centage of gas wasted in leaks and durin
- changes of the parts whilé feeding coal an

- 39

~ removing coke, so that the process has al-

“wagfs been an uncertain and expensive one,
35 an

LI )

notwithstanding its superiority’ as an

- illuminant has been superseded to a large ex-
-tent by the cheaper so-called  water-gas.””
- QOur invention 1s intended to supply a less

- expensive and generally useful type Ofﬂph;l';a- .
40 ratus that- will consume any class of fuel
" which contains sufficient volatile hydrocar-

~ bén, preferably the culm coals, peat, saw--
- dust, lignites, cannel and bituminous coals,
~as well as crude .oil, asphaltum, &c., for the

45
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; generation of illuminating-gas. . We accom-
" plsh the distillation of the gos-producing
~ elements-and make them into fixec :

-~ _apparatus the operation:of which is continu- |
~ ous andsunple The operatmn Of the &PP&- |

ced gas in an

ratus b emg | ]E)I'&thc all'y continuous, we avoid

the destructive:changesiin:temperature to

.. Applioation fled July 16,1904, Serial No, 216,800,

Letters Patent.  : Patented Oct. 30, 1906.

which the old-style rétorts are subject and
avold also the loss of gas and the loss of time
In emptying and recharging them. ' We

‘carbon deposited on the inside of the retorts

this coke may be used in the lowest and hot-
| test tier of retorts for the purpose of finally
' decomposing any water-vapor In
and carb
| . Referring to the drawings, Figure ‘1'is a
vertical section on the'line A'B of Fig
Fi%.‘ 2 1s a horizontal section on the
of Fig. 1.

‘MM of Fig. 1.

ne'C D

ably of elliptical shape and is elongated at the
base just above the grate T ,'80'as to form an
increased area at the zone ‘of combustion.

| In_the form of a pure coke. ‘A portion of

% -2, and
i

3
-

‘make none of the usual by-products of the
gas process except a small amount’ of fixed

535

60

Fig. 3 is & vertical seotion on line.

The chamber P of the generator is prefer-

ing any water-vapor into water-gus
onic acid (if ‘any) into carbon-mg-

65

70..'

In this manner we insure an additional mass
~of fuel in this zone, which we find degirable to

‘thoroughly decompose:the produets of com-
bustion, =~ ot memieemi
- The fuel is admitted to the chamber 6f the
generator preferably by.the feed device S,
the operation of which will be understood.

| It consists, éssentially, of a cylindrical casing

O with cpenings at the top and bottom. * In-

with- fuel when theéy are under.thé upper

| opening and discharge when they ¢oine to
the lower opening in the casing. “This cylin-

 the small amount: unavoidably filing" the

' represents a vaived feeder’ thtough
‘which hiquid hydrocarbons may beé admitted
to the generator for enriching the gas, "~

A water-seal ash-pan is shown at.V, and

the air passes to the fuel. .
X

~ Xis anoutlet-pipe for producer-gas only,

...

| 'W!is an additional, air-inlet for supplying

der is made to revolve by suitable gearings.
It thus introduces fuel mto the generator,
while preventing. the_ escapé. of gas, ‘except

qo

W is an air-pipe with portsw, through which

75

side of this casing and fitting it closely'is a
| eyhinder in which are pockets L., which fill

| | pockets from which the fuel has: discharged .
iself. oL e R

. 9§

. . ‘. : _ . ™ . e e i, “E RE F o ‘1*:-. . d
nd, as will be seen, 1t isin the same horizon- 100
tal plane practically as theinlet. W. .



2

air through that portion ot the gr&té immedi- |

atel\l]y below the ports w.

. is a’ vertical diaphragm placed trans-
~ versely across the bottom of the generator

below the grate and extending downward
into the water in the ash-pan. This dia-
phragm limits the area of the grate through
which the air and steam are applied by. the
inlet W’. The air and steam admitted
through the portion of the grate described
pass at first upward and then horizontally
toward the outlet X in the same manner as
the air from the side inlets W.. .

. Z represents a steam-inlet entering the air-
| %ipe W’ at a point close to the generator, and
Y represents poke-holes.

E is a pipe leading from the top and inte-
rior part of the generator through the walls
and the shell of the generator into the cham-
ber F, where it is connected to one of a series
of communicating retorts G. Through this
“pipe E all the gas which forms in the top of
senerator P and which is substantially free
from air or products of combustion is driven
by the pressure of the generator into the re-
torts G and there split up into fixed gases by
the heat created by combustion of producer-
.gasin chamber K. . . . S
~ Tisa valve regulating the flow through the

pipe E. The fixed gas made in retorts &
“1s then passed through pipe I to scrubbers

. and purifiersiin the usual manner.

J and K are small pipes with suitable tips

. forming gas- jets. connected; respectively,

with the outlet X for producer-gas and the
top of the generator for illuminating-gas.

Small flames kept burning at these jets form

indicators which show at all times the quality

- of gases leaving the generator.

~ Qur practice in making illuminating-gas

" with the described apparatus is as follows:

The generator P is first filled to a sufficient
‘height above the grate with wood to act as
kindling. On top of this is added suflicient
¢ fuel of any character to bring the level some-
~ what above the outlet X. The fire 1s hghted
through the poke-holes and increased by 2
gentle blast from a blower (not shown 1n the
drawings) or by natural draft through the
air-inlets w.and w’. All openings in the top
“of the generator are then closed substantially
air-tight. The fire quickly spreads across

the lower portion of the generator, igniting

~ the fuel up to the top of the outlet X, as
_shown by the dotted lines radiating from w
and from the portion of the grate supplied by

" a’. As soon as this is accomplished a regu-
lar feed of fuel is begun through the feeder
. 'S; the blast is increased, and thereafter a |

steady output of gas‘can be maintamned.
- The form of the generator, the points at
. which the blast is applied, and the position
" of the outlet X are such that the combustion
. produced by the blast is limited substantially
65 to the zone indicated by the dotted lines and

carrie

834,239

extending from the grate up to. the plane of
the top of the outlet X. The combustion

cf on in this zone results in the genera-
tion of producer=-gas, which is removed
through the outlet X and is burned in the
chamber F, as described below. It will be

FAS

seen at once that this limitation of the com-

bustion to the space between the- grate and
the top of the outlet X divides the space
within the generator into two separate and
substantially distinct zones, the lower. of
which we have described as the zone wherein
combustion takes place.
the zone of distillation. | |

The fuel in the zone of distillation lying
immediately upon the fuel which is 1n a state
of combustion is heated and subjected to the
same action as the coal in the retort of the
gas-bench. Tts volatile ~constituents are
driven off in the form of gas, tar, and water
vapor. These products of distillation (iden-
tical with those formed in the retort of the
cas-bench) are removed as fast as generated
through the outlet E and constitute, when
properly purified, illuminating-gas.

It is obvious that a regulation of the vol-
ume of gas removed through the pipe K 1s

| required to avoid, on the one hand, an outtlow
in excess of the quantity produced by dis-

tillation which would resuit in the entrance
of some of the producer-gas from the combus-
tion zone into the upper portion of the gen-
erator and, on the other hand, an insufficient

would cause some of the rich illuminating-
gas to be forced downward into the zone of

combustion, thereby enriching the producer-

gas escaping through the outlet X at the ex-
pense of a portion of the illuminating-gas.
To enable the operator to properly regu-

late the flow through the outlet K, the two
jets of gas are kept burning, one taking pro-

ducer-gas from the outlet X, the other from
the top of the generator. Any loss of illumi-
nating-gas is at once indicated by the color
of the flame of producer-gas, and any con-
tamination of the illuminating-gas by the
producer-gas is at once indicated by the

weakening of the other flame. It would

' seem at first glance that the regulation of the

outlet E in order to proEerly operate the ap-
paratus would require the greatest watchtul-

ness on the part of the operator and: great

skill to detect the first indication of the pres-
ence of producer-gas in the illuminating-gas.
In actual operation, however, this 18 very
simple. S0 ?011;[;‘ as the flame of illuminating-
gas shows the necessary quality of gas for
the purposerequired-—viz., llumination—the
flow 1s &lloweg to continue through the out-
let E.© When the quality of the gas goes be-
low a certain determined standard apparent
to the eye, the outlet is reduced by partially
closing the valve I until the flame again
shows the required quality, or by the addi-

|
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The upper zone 1s. .

3o
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' outlet for these distillation products which
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~ tion of volatile hydrocarbons in the form of
- erude -
- slightly

fuel by the feeder S the

gas is restored. -

. 834,280

petroleum by :the feeder &
“Increasing the s

>

It is obvious that

~drocarbons will make but a small quantity of

distilled Qr'f'illuminating'gas. - To such fuels

10

‘3

" mechanical feeder S and a

1t 1s possible in our apparatus to add fuels

rich 1 volatile hydrocarbons, such as crude
&d., introduced either

petroleum, asphalt, ntrC
separately through the feeder S’ or mixed
with the solid fuel and fed with it, thus in-
creasing the product of llluminating-gas. A

practically uniform feed of fuel through the .

* Eeriodical shaking
of the grate-bars makes t

- tinuous and always under easy control of the
~operator. - |

20

Thé gas distilled from the fresh fuel in the

- zone of distillation, identical with that ob-
- taimned from fuel of the saine character when

heated in the closed retorts of the gas-bench,
contams or is acconipanied by watery vapors

¢

and tars and consists partly of hydrocarbons

condensible at ordinary temperatures into
tarry compounds. If

passed at once to

‘scrubbing-towers, these condensable hydro-
carbons as well as the heavier tars and the

39

water-vapor would be at once removed; but

5

by passing them while still hot through red-

' - hot retorts the distillation of these com-

. pounds is completed, converting them into’

35

Eermanent or fixed gases. These retorts are
ept at a constant high temperature by the
combustion of the producer-gas generated in
the lower zone of the apparatus. This con-

stant temperature insures a long life to these

40

retorts. Theseareset ina brick combustion-
chamber with ends exposed and closed by re-

movablé cover, so that the removal of the

deposited carbon is facilitated. The par-

~ ticular form of retort shown is ohly one of &

- number of forms that may be used for .the

45

- water-vapor through t.
bonic .acid contained in any producer-gas:
‘that may get into the up

purpose described. , o
~ As a precaution aﬁainst the passage of any
the retorts or any car-

erator and pass over wit the-illuminatmg-

gas one.or two of the last retorts in the series

may be filled with the broken pieces of carbon

55

‘through scrubbers and

6o

tort.. This becomes incandescent and by its
action in this condition on the water-vapor
and carbonic acid they are decomposed into
hydrogen and carbon monoxid.. After pass-
ing through the retorts the gas is passed

manner; but with much smaller loss, in the

- form of tar and condensable hydrocarbons
- than in the case of the old retort process.

65
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The waste heat from the retort-chamber is
for making steam for operating the

machinery of the plant—viz., the feeder

or by
peea of the feed of | t
required quality of

fuels iﬁobr in volatiléi hy-

e operation con-

er part of the gen- |,

or coke removed from the surface of the re-

yurifiers in the usual

. conveying or elevating ma-
chinery required. There will be an excess of
he producer-gas above what is ‘required to
heat the retorts. Thusa by-productiscreated

'blowe_r, and a._ny'

which may be used for Heating, power, and

other purposes and considerable revenue be
~derived thereby, =~
. It will readily be understood by one skilled
Intheart of making illuminating-gas that our
process in & generator of the form deséribed
constitutes a continuous distillation process

b

70

75

equivalent in results to a continuous retort
process, that any class of fuel may be used for

purposes of combustion in thelower zone,and
that any of the distillates of petroleum, rich
hydrocarbons, cannel coals, or fat bitumi-

i
¥

8o

nous coals can be used to furnish the desired

illuminants. The combustion of the fixed

carbon elements of the fuel in the lower zone—
the zone of combustion—supplies the heat

whereby the volatile constituents are ex-

pelled from the fuel in the upper or zone of

distillation immediately. above, and these

ctude products of distillation are finally fixed
ahd the distillation of the tars is completed
in the retorts heate

U . 90
d by the producer-gas

made in the lower zone of the generator. At .

the same time the water-vapor of the fuel
instead of being condensed is converted into
‘water-gas by passage through the hot retorts.
- Between the purifiers and the gas-holder
an ““exhauster’’ is introduced, as in common
practice, to draw the gas from the retorts
through ,
it into the holder.

This keeps up the flow
of .:1p t

zas through the pipe E and the valve I.
¥Ye CIEim——r | -' | I

1; The generator for manufacturing illumi-
nating-gas having its air-inlet and an outlet
for the products of combustion so located as

the scrubbers and purifiers-and force

100

105 -

t0 produce a horizontal zone of combustion

i the lower part of the fuel, said generator
also _
- the removal separately of the products of dis-
‘tillation, and a retort, exteriorly heated by

having an outlet above the fuel-level for

110

the gas from the zone of combustion and into
‘which retort sald products of distillation are

conducted. . _ .
2. The horizontal generator for manufac-
‘turing illuminating-gas having means for
feeding the fuel at the top, ns |
normally adapted to excrude the air, an exit
for the products of distillation above the top
of the fp
for the products of combustion at opposite
sides of the generator and at the same level
‘below the top of the fuel, a grate supporting
“the fuel, an ash-pan, _
sealing the ash-pan sagainst the entrance of
air, ' ' -

| ing-gas comprising a generator adapted to

T

maihtain a horizontal zone of.combustion in
the lower portion and a zone of distillation in
th> upper portion of the fuel, and having one

[15

such means being- -

uel, air-supplying means and an exit

I20

and means for normally

125

I3¢



-exit for the' products of combustion and an- |

10

. exit

other exit for the products of distillation, and

a -retort connected to- the l&st-—:mcntmncd

exit and serving to convert the prcducts of
.dlstlllctlcn into fixed gases.

. The apparatus for gcncra,tm& 1llum1nct—

mg-ga,s comprising a generator adapted to |
- maintain a herizontal zone of combustion in |

~the lower portion and a zone of distillation in
the ufppcr portion of the fuel, and having one
or.the prcducts of ccmbustlcn and an-

- 834,332

| other exit fcr the products of distillation, and
a retort connected to the last-mentioned exit
and serving to convert the products of dis-

tillation into fixed gases, said retort being 15

| heated by the products of combustion from
‘the first-mentioned exit.

"WILLIAM H. ADAMS.

FREDERICK POWLLL.
Wltncsscs !

ZERA SNOW
S L BRENNAN
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