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- nating and domestic fuel gas, the conversion
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UNITED STATES PATENT OFFIC

L2

JOHN B. ARCHER, OF WASHINGTON, DISTRICT OF COLUMBIA.

'APPARATUS FOR THE MANUFACTU REOF GAS.

SPECIFICATION forming part of Letters Patent No. 491,067, dated February 7 1893

. Application filed Aprﬂ 12, 1892, Rerial No. 428 024,

(No mndel )

To all whom it may concern:

Be itknown that I, Joun B. AROHER a citi-
zen of the United State% residing at Wash-
ington, in the District of Oolumbm, have in-

'Vented certain new and useful Improvements

in Apparatus for the Manufacture of Gas;
and I do hereby declare the following to be

a full, clear, and exact description of “the in-

Ventlon such as will enable others skilled. in
the art to which 1t appertamb to ma,ke and
use the same.

My invention relates.to the manufactme of

gas according to that class of processes in

Wthh theinter-decom position of oiland water
iseffected,and in which the gaseous products

1n & measure result from the interaction of
‘steam and carbon; and my invention consists
'in an improved dpparatus for the economical
gas, by converting, in a

manufacture of
gradual manner, steam or vaporof water and

hydrocarbon oil into a fuel-gas that may be
used for heating purposes, or further refined.

in suitable converters to produce an illuimi-

belnﬂ' accomplished by the aid of certain new
and useful devices and.combinatious-to-be

“hereinafter described and claimed.
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- oL the producer showmn‘ one end in horizontal

40

45

In the accompanying drawings, in which
snmlarnumela,lbrefer’to&mllarpartsthrouﬂ'h

out the several views thereof, Figure 1 is a
Tront elevation of the producer
vertical sectional view of the producer and
one converter, connected together from one
Fig. 3 is a vertical sectional
view of the producel taken at right anglesto-

Flg 218 a

to the other.

to thatshown in Fig. 2. Fig. 4 is a plan view

section on theline 2, x, of Fig.2,
The producer, in pla,n view, is oblong;

rounded at the ends and consists of an outer
“metal casing 1, and an inner wall or lining 2

of fire brlck The lower portion of the pro-
duecer in which is situated the fire box is
somewhat largerthan the upper part, and on
the interior of the metal casing of this lower
part, are secured the brackets 3 and 4 which
support the fire brick, grate bars, and su-
perheating -coils. Upon the lower set of
brackets 3, rests a support 5 for one end of
the grate bars b, their opposite ends being
suPpmted upon annular rings 7 formed round
the upper ends of the hollow suppmts 8 the

thecoils.

wall of fire briek g which incloses the fire box,
rests upon the brackets 3 and the support 6

‘and is inwardly inclined as shown, forming
an annular fire-box; an air space 10 may be

left between the ﬁre box and the outer cas-

ing if desired.

The brackets 4, which support the upper

wallof fire- brick, are arranged in theairspace

10 and extend mwardly to the fire box, their

as will be hereinafter described.

00

inner ends supporting the superheating coils

The superheating pipes are alla,nﬂ"ed in

three coils, one of which 11, herein ca,lled

*the 0uts1de coil,” as it meloses the other

two, extends &101111(1 just inside of the fire-

,brlck wall butout of contact therewith, and its

lower coils areinclosed in a casting of iron or
steel 14 to protect them from the intense heat
of the fire. This casting 1, rests upon the
inner ends of the brackets 4, and has a num-

ber of lugs 15, extending mwaldly from the

lower edﬂ‘e thereof to support the inner coils

12 and 13 which latterare formed of smaller

pipethan the outside coil; andalso havetheir

lower turns protected by memlllc castings 16
and 17 which rest upon the said lugs 19. By

reference to IFig. 2 it will be seen that one of
the 1mner coils is arran ﬂ‘ed in each end of the
outside coll.

2

18 and 19 designate two vertical cyhnd1 ical -
retorts passing eentrally through the inner

coils 12 and 13 respectively, and being sup-
ported at their lower ends upon the hollow
standards or supports 8. -
these reforts where they enter the fire box are

slightly tapered and inclosed in casings of re-
| fractory metal 20 to protect them flOI]il the

intense heat of the surrounding fire.
Within the upper portion of the producer

extending transversely across each end there-

of _above the superheating coils, are three
larger pipes 21, 22, and 23, which may be
termed horizontal retorts or vaporizers, since
it is in these pipes that the oil is vaporized
and mixed with the superheated steam from
These vaporizers 21, 22, and 23, are

connected in continuous series by means of
connecting chambers 24, connecting the pipes
21 and 22 at their rear ends ;s and the chamber
25 connecting the pipes 22 and 23 at their
front ends, so that the steam and oil entering -

the. plpes 21 at thew front ends will be ca,used

85

‘The lower ends of
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oil fed to each vaporizer.
through the injectors into the pipes 21 is im-

to pass back and forth through the entne | these spiders 65 supports a checker-work of
fire-brick and iron as shown at 66 and 67.

length of the three pipes before passing out
at the rear ends of the pipes 23.

In operation the heated products of com-
bustion pass up around the retorts and super-

“heating coils, entering the space outside of

the eoil 11, _through the vents 26 in the brick
work, passing upward through the producer
and finally out of the smoke stack 27. The
steam coming from any suitable boiler enters
the pipe 30 which is provided with a hair
valve 31, for controlling the quantity of steam
admnted and passing down the pipe 32 en-
ters thelowel pipeof the outside coil 11, after
circulating upward through this coil Whieh it
leaves through the pipe 33 it divides at the
cross 34 into the pipes 35 and 36, the valve
in the pipe 57 being closed and the valves in
the pipes 35 and 36 being turned .to allow the
desired proportion of steam to pass through
cach, the steam1s now conducted by the pipes
30 and 36 to the lower convolutions of the

coils 12 and 13 passing upward through these
~coils, it emerges through the pipes 38 and 39

and. entels the pipes 10 and 41, which con-
duct it to the Injectors 42 and 43 at the front
ends of the vaporizing plpes 21, whe1e it meefs
the oil.

44 deswlmtes an oil pump of any suitable:
constr uetlon by which the oil is pumped from

a suitable reservoir through the pipe 45, and
forced through the pipes 16tothe “T” couphnn'
47, where it leld@S, part passing through the

pipe 43 to the injector 42, and part through-

the pipe 49 to the injector 43; the pipes 48
and 49 are each provided with a cut off valve
50 and a hair valve 61 having a pointer and
scale to control and designate the amount of
The oil passing

medlately vaporized by the intense heat and
mixes with the superheated steam in the pipe;
and this mixture of steam and wa,pm of oil

- passes back and forth through the pipes 21,

45

22, and 23, fromn the latter of which it enters
the pipes 52, and 53 and is conducted thereby

- to the lower ends of the vertical retorts 18

50

55

and 19, which serve as reservoirs in which the
vapors receive their final heatmg‘, and from
which they are fed through a series of pipes
54 and 55 to the converters. The series of
pipes o4 and 55 branch out from the upper
ends of the vertical retorts 18 and 19, and

there may be any number of them to convey -

vapor to a numbel of converters at the same
time. -
The converter 60 as mll be seen by refer-
ence to I'ig. 2, consists of a vertical eylinder
6l lined tlnolmhout with a wall 62, of fire-
brick. A combustion chamber 63 is formed
at the bottom of the converter, and a mixing

chamber 64 about midway of its height which
latter divides the converter into two parts A
‘and B. Above each of the chambers 63 and
64 18 secured a spider 65, in the form of an
arch, the under sides of which spiders are
arched over the said chambers, and each of

491,067

The said checker-work of fire-brick and iron
may be built'up of alternate layers of bricks,

and Dblocks or bars of iron, laid so as to leave
spaces between them for the passage of the

vapor, or it may be built entirely of bricks
constructed of fire-clay and bits of iron -or
iron filings, or entirely of tiles sheathed in

iron as shown in my application Serial No.
425,900 filed March 22,1892, or any other mix-

tare ‘of iron and fire cldy as may be found

desirable in practice. The surface of the
iron is preferably roughened in order to ex-

70

75

80

expose a larger surfacu to the action of the

oases, 1t bemﬂ understood that a continuous
series of Spae'es is left for the passage of the

vapor therethrough. Ifour inlet openings, 70,

71, 72, and 73, are formed through the walls

-of the converter, two of which open into each

of the chambers 63 and 64 at dlametrlcaﬂy
opposite points. Intothe two inlet openings

70 and 71, which lead into the lower or com-

bustion chamber 63 are fitted- two pipes 74,

and into the two openings 72 and 73 Whlch'

lead into the upper or wixing chamber 64,
are fitted two similar pipes 75, All four of
the pipes 74 and 75 are provided with en-
larging mixing chambers 76 into which enter
the pipes 77 and 78,—the pipes 77 which en-
ter the mixing chamber of the lower pipes 74

are connected by suitable pipes (as 380, see

Fig. 2) with one of the vertical retorts of the

producer, and the pipes 78 which enter the

mixing chamber of the upper pipes 75 are
similarly connected (as by pipes 81) with the
other vertical retort, and these pipes are pro-

vided with suitable valves by means of which

the vapor from the retorts may be admitted
to the converter or shut off at will. The 1n-

9

95
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105

let pipes 74 and 75 are connected by pipes

having valves 82 and 83 with a large pipe 34

leading from a suitable blower or Cair reser-
A vent opening 84" is

voir (not shown).
formed in the topof the converter, and closed

IIC

bv a valve 85 which is secured to a rock shaft

86, so that the said valve may be opened or

closed at will by simply turning the said rock

shaft by any suitable means. An outlet pipe

87 for the gas is inserted at the top of the con-

I[T5

verter and leads to an ordinary drip or cool-

ing chamber, which it is not deemed neces-
sary to ShOW in the drawings.
The operation of the mventlou is as fol-

120

lows;—The fire having been started in the

produ(,et the steara is admitted by the valve

in the pipe 30 and passes thr oucrh the super-
heating cotls 11, 12, and 153, as has been here-
inbefore described, then to the pipes 21 where

the vapor thereof mixes with the steam, the
mixtare being superheated in the pipes 21,

125

it meets the oil from the pump 44;the oil'is
vaporized as soon as it enters the pipe 21 and

130

22, and 23, forms a fuel or heating gas, and

finally passes through the pipes 52 and 53,
into the retorts 18 and 19.  The gas {rom one
of the retorts, say 18, is admitted to the mix-

i




ing chambers 76 of the pipes 74 where it ] thé pipes or eqolils m&y be
mixes with the air which is admitted through | d

491,067

the valves 82, and passes into the combustion
chamber 63 of the converter, where it is 12-
nited. The heat from the burning gas passes
through the checker-work parts 66 and 67, of

~ the converter, and makes them very hot, the

10

products of combustion passing off through

the vents 84’ which at this time are open.

When the checker-work is sufficiently hot, the
alr is turned off, the vent 84’ is closed, and

the. amount of oil entering the retort 18 is

greatly reduced by turning the hair valve 51
1n the pipe 48, thus forming a mixture in the
said retort 18 which is very low in carbon;
when this gas enters the chamber 63 and

passes through the highly heated checker-
- work the oxygen of the steam seizes the car-

20

25

bon from the oil, and the oxygen also com-
bines with the highly heated iron in the check-

er-work, and with any particles of carbon that
may be deposited on the checker-work during

ihe previous combustion, and hydrogen is lib-

erated. When the mixed hydrogen and h y-

dro-carbon gases reach the mixing chamber
b4, they meet a mixture of gas from the other

-retort 19, whieh is much higher in carbon, and
- these gases unite to form an illuminating gas

30

which passes off through the pipe 87.. More-

over the passage of the gas over the iron

changes the sulphides and phosphides of hy-

- drogen to sulphides and phosphides cf iron,

40
45
o

55

6o

or partially or wholiy

and so purifies the gas and removes the offen-

‘sive odor of those ingredients. The gas is

fixed in its passage by the high heat of the

and scrubbed in the ordinary way.
Should it bedesired to increase or decrease

checker-work, and it may be afterward cooled |

the amount of carbon.in the fixed gas, the

valves on the pipes 78 may be opened wider
cloged.
It will be seen that the steam and oil 0aSes
low in earbon enter at the bottom of the con-
verter and before they reach the chamber 64,

the iron surfaces have taken up much of the

oxygen leaving mainly free hydrogen and hy-
drocarbon gases with some carbonic oxide;
thismixture of gases burns with a bluish, dim,
but very hot flame, and is useful as a heating
gas but almost useless as an illuminating gas;
and if the pipes 78 be closed this heating gas
will rise through the upper half of the con-

‘verter and goes off through the pipe 87; but

to make illuminating gas a further supply of
carbon must be added and this is done by in-

jecting a mixture of gases richer in carbon,

through the pipe 78, as already deseribed.
When the checker-work of the converter
becomes too cool to fix the gas, the fuel gas
and air are again admitted to the combus-
tion chamber 63, and ignited; and the
cess of heating up is repeated; thus the pro-
cesses of heating up and of forming gas are
carried on alternately in the converter.

In the case of accident to some of the parts |

of the producer, I have provided a number
of “cut out” pipes so that although some of

pro- |

ucer may still be run until a convenient
time for repairs. To this end the pipe 37 is
provided which is connected at one end with

the cross coupling 34, and- at the other end
by a *“T7” coupling with the pipes 92 and 93,

which are in turn connected with the pipes
38 and 39, these pipes are all supplied with
valves as shown in Fig. 4, so that by closing
the valvesin the pipes 35 and 38 and opening

N f3-

-~disabied, the pro- '

70

75

those in the pipes 37 and 92, the steam will =

pass-through the latter pipes to the pipe 388
without passing into the coil 12.- In like man-
ner the coil 13 may be “cut out” by closing
the valves in the pipes 36 and 39, and open-
ing those in the pipes 37 and 93, the steam
will then pass through the two latter pipes

| 1nstead of the coil 13. - B |
- When it ig desired to “c¢ut out” the out-
side coil 11, the pipe 94 is used, which con-

nects the pipe 30 with the cross 34, in thisin-
stance the valves in the pipes 30 and 33 are

closed, and that in the pipe 94 opened when
the steam will pass through the latter to the
13 without entering the

inner coils 12 and

outside coil 11.

T

-of the United States, is:—

1. In a gas producer of the character de-

ber,a heatingcoil 11, extending around the in-
side of thesaid chamber, two heating coils 12

and 13 arranged within the said heating coil
11, a steam supply pipe connected with the

30

90

Having thus déséribed my im;elition,- what
Iclaim and desire to secure by Letters Patent

95

8eribed, the combination of an elliptical cham-

100

sald heating coils, and having valves to con-

‘trol the supply of steam thereto, horizontal

mixing pipes arranged in series and passing
back and forth across the ends of the cham-

ber, and connected with the heating coils,and

an oil supply pipe connected with both of the

YO 5' _’-

series of mixing pipes, and having valves by

which the flow of oil may be controlled, with
vertical retorts arranged within the coils 12
and 13, and connected with the mixing pipes,
a fire chamber below the said retorts, mixing
pipes, and heating coils, and an upwardly
and inwardly inclined wall 9 inclosing said

[IO .

__115'_

firechamber,anairspace 10 extendingaround
the fire chamber and vents through the wall

9 communicating with the air space 10, sub-
stantially as and for the purposes described.
2. In a gas producer of the character de-

I20

scribed, the combination of an elliptical cham-

ber, a heating coil 11 extending around the in-

side of the said chamber, two heating coils 12
| and 18 arranged within the said heating coil

11, a steam supply pipe connected with the
sald heating coils and having valves to con-
trol the supply of steam thereto, horizontal

mixing pipes arranged in series and passing

back and forth across the ends of the cham-

ber, and connected with the heating coils, and

an oil supply pipe connected with both of the
series of mixing pipes, and having valves by
which the flow of oil may be controlled, with
vertical retorts arranged within the coils 12

125

130




and 13, and connected with the mixing pipes,-
a fire chamber below the said reforfs, mixing

- pipes, and heating coils, and an upwardly

cand inwardly mehned wall 9 inclosing said

5

10

20

“fire chamber, an airspace 10 extending around
the fire chamber, vents through the Wall 9 com-
municating with the air space 10, and trian-
oular brackets 4 within the air space 10 to
support the heating coils, substantially as and
for the purposes descubed |

3. In a gas producer of the character de-
seribed, the combination of an elliptical cham-
ber, a heating coil 11 extending around the in-

side of the said chamber, two heating coils
12 and 13 arranged within the said heating

coil 11, a steam supply pipe connected with

the sald heating coils, and baving valves to

control the supply of steam thereto hori-
zontal mixing pipes arranged in series and
passing back and forth across the ends of

- the chamber and connected with the heat

30

- 1ng amund the

35

40

- gas from steam and oil, the combination with
a producer having heatmn' colls, mixing pipes,

45

Ing coils, and an oil supply pipe connected

Wlth both of the series of mixing pipes, and

having valves by which the flow of oil may be

eon_trolled, vertical retorts arranged within

the coils 12 and 13 and connected with the
mixing pipes, a fire chamber below the said
'retorts mixing pipes, and heating coils, an
-upwaldly and inwardly inclined Wa;ll 9, in-
closing said fire chamberan airspace extend--
fire chamber, vents through

the wall 9 communicating with the alr space

10, and triangular braekets 4 within-the air-
space 10 to Suppmt the heating coils, with a
converter having two tiers of t1le and iron
checker-work with a chamber at the base of

each tier, and pipes connected with the said
vertical retorts, and to the air, opening into
each of said chambers substantmlb as and

for the purposes descubed

4. Tn an apparatus for the manufacture of

and retorts, connected Wlth each other in se-

ries, a fire chamber beneath said- heating

coils, mixing pipes, and retorts, steam'sup-
ply pipes connected with the heating  coils,

0il supply pipes connected with the mixing
- pipes and means for controlling the supply

» of steam and oil; of a converter having a

- lining of refractmy material and two tlers of

tile a,nd iron checkerwork, with an arched

chamber at the base of each of 'said tiers,

- 491,067

pipes capable of admlttmﬂ' air opening into

said chambers, and pipes capable of admit-
‘ting the mixture of steam and oil from the

said producer also opening into the saild
chambers, substantially as and for the pur-
poses. dPSCI‘lbed

5. In an apparatus for the manufacture of

55

bo

gas from steam and oil, the combination with

aproducer having heatmo' coils, mixing pipes,
and retorts, connected Wlth each other In se-

ries, a fire chamber beneath said heating

~¢oils, mixing pipes and retorts, steam sup-

ply pipes connected with the heatmﬂ* colls,

~oil supply pipes connected with the mixing

pipes, and means for controlling the Supply

of steam and oil; of a converter h&vuw alin-

ing of lefr&ctory material with two tiers of

t1le and iron checkerwork, with an arched

chamber at the base of - each of said tiers,

pipes opening into the opposite side of the
‘said chambers adapted to admit air into said
chambers, and pipes connected to the said re-
‘torts in the said producer and passing within

the said air pipes, substantlally as- and for

the purposes desecribed.

6. In an apparatus forthe manufacture of
gas from steam and oil, the combination with

a producer having heatmﬂ' coils, mixing pipes,
~and retorts, connected Wlt]l each 0the1 in se-

ries, a fire ehdmbm beneath said ‘heating

00115 mixing. pipes, and retorts, steam sap-

ply pipes ¢ onneeted with the heatmﬂ' coils,

oil supply pipes connected with the mixing
pipes, and means for controlling the Supply-

75

o)

of steam and oil; of aconverter havmwalm-' |

1.116 and iron checkerwork with an arched
chamber at the base of each of said tiers,

‘pipes opening into said chambers: adapted to
| admit air with enlarged portions exterior to

said chamber, said enlarﬂ’ed portions serving

as mixing chambers and pipes connected to
the- 1et01ts in the said ~producer
‘through said air pipes, and opening into said

passing

mixing chambers, substantially as.and for

the purposes desembed

In testimony whereof I affix my smna,ture in

| pxesence of two witnesses.

J OLIN B. AROIIER

“Witnesses:
JoHN C, WILSON

. PERCY C. LOWE\T

| Ing of reflaetory material with two tiers of
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