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f

To all whom 11 ma J CONCErn : |
Be it known that I, BURHAUS VAN STEEN-

BERGH, of the town of (roshen, in the county |

of Orange and State of New York have in-
vented new and useful Improvements in Pro-
cess of and Apparatus for Generating Water-
Gas, of which.the following is a specification.

In the water-gas generators now in use, in
which the superheated. steam and oleaginous
matter are introduced into the 1ncandescent
fuel at all times 1in the same portions of sald
fuel,and in which a double-sealed hopper and
ash-pit are used, the fuel, although gaining
briskness attheupperportionorplace at which
the gas is discharged, loses its life and de-

composing property at the place where the

steam 1S 1ntroduced veryrapidly, sothat gen-

- eration of gas by the decomposition. of steam

20

soon becomes inactive, and almost entirely
ceases before any new supp]y of fuel is de-
sirable. )

The invention rehtbs, first, to the improved
process for manufacturing gd,s, having for its

object the correction of the above-mentioned
defects; and tothis endit consistsin introduc-
ing the steam into the decomposing-chamber
alternately above and below the body of in-
candescent carbonaceous decomposing mate-

- rial, and at the same time introducing the ole-
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aginous matter centrally into such body of de-
composing material, whereby the heat thereof

is better mmntfuned and dewmposmon better |

effected.
The invention relates, secondly, to thenovel

apparatus for carrying out the process, and |

consists in the devices and combinations of
parts below described, and as pa,rtu.,u]arly
pointed out in the claims.

In the annexed drawings, forming part of
this specification, Figure 1 represents a verti-
cal central section of the generator with my 1m-
provements. Iig.21sa llorlzontal section . of
the same, taken at the level of the grate.
3 is a detached side view of the lock of the
hopper-fop seal. Ifig. 4 is a front- view-of the
same.

A represents the hopper of the generator,
B, the fixing-chamber of the same. C is thein-
candescent-fuel chamber; D, the grate; H,the
top chamber of the ash- p1t and T the bottom
chamber of the same. Said chambers of the

ash-pit are separated by the cone-bottom G

Fig. |

“over it, to give access to the chamber close.
over the grate for taking out cinders and re-

1

| ber Bis overthefuel- chambel

blefixing of the gas.

| and the central bottom valve or c;eal H, piv-

oted to said. bottom G,

The chambers E and E F have each a Screw-
seal door, I, on the side of the chamber, for the
delivery of a,shes and to give access to. thelr in-

side, and to close them properly tight each has

a cross-bar guided In lngs and. pmwded Wlth
a tightening-serew, K.

The grate D isarranged celltrallv at the bot-
tom of the fuel-chamberC, and the fixing-cham-

arecased with iron outsideand haveafire-brick
lining. This liningofthefuel-chamberismade

nearly twice as thlck as thatof the fixing-cham- .

ber, thereby allowing the gas to expand from
th_e fuel into the fixing- chamber, the room in
the latter being larger, by which means the
generator is relieved of pressure. - To cause a
suitable superheating and fixingof the gas, the
said fixing-chamber is furnished with several
rows of tiles, L, arranged apart and. across the
chamber to intercept the passage of the gas.
Said tiles, being highly heated or in an incan-

descentstate, causebytheirinterceptionasuita:
The top . plate, M, of the . -
generator is also lined with fire-brick, as shown |
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Both chambers
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The hopper A is secured thereupon, and it is '

fuarnished with a lid, N, having a cross-bar and

clamping-screw, O, and for both the hopperand

80

said lid said plate has for each a proper open- .

ing through it.

The hopper 1s divided into the top. com pa,rt
ment, A’, and the bottom compartment, A”,
and a valve or seal, O, is empioyed between
them to close their commumcatmn daring-the
time of feeding the top compartment, A’,

To the side of the hopper, below its valve or
seal O/, is connected the gas-main P, by which
the gas is taken from the generator to the
wash-box,and thence passed through the serub-
bers and purifier into the. holder, in the usual
way. |

The gas-main P is 1)1efelab1y connected on
the side of the hopper; but it may be on the

Q0

top plate, and by it the gas 1s conducted from

| the retort to the wash-box.

The fuel-chamber 1s promded on the mde
with an opening. h&vmg a valve or seal, Q,
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pairing the grate or lining. Said valve Qis I

farnished with the usunal cross-bar and clamp-
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- 1ng-screw, Qf, gulded on 1u oS 11'1‘*0?1{1@(‘1 -on;the !
- seat of the valve, -

- The top of the hopper ll.:lb the vaive R, pr*o- -
= vldetl Wlﬂl a pmper Se"lt to (,lose the sald top 1
'-"111‘ tight. o | |

The mech'mmn to Opudm holh hopper'

| .valves R and O and the valve H 1s provided
~with locking deviees, so as to open fmtl clmae-
g 'them with a gquick motlon |
Thehopper-valveshave rods to opemte them |

from below at the base of the generator.
-~ The mechanism for Opvmtmfr the. valv R

~ consists of a two-armed lever, a, which 1s piv-
~oted between the lugs b, _Gast'm;the valve-seat |
3. - The short end of the lever « is loosely:at-
-~ tached to the fop of the valve R, and thelong
—end of said lever bas a rod suspended down |

~ to the base portion of  the generator. By
- means of thislever a the valve is readily ral.sed

or lowered from and to its sedt from below

| .the base of the generator. | -

- The meclmmsm COnsIsts, further 0[ a pdll‘ of

- arms, ¢, onthe valve and two 0pp031t(, locking--
- levers, d d, pivoted to the opposite sides of the
. hopper, and furnished eaclr with a friction-.
The frie-

- -roller, e, on its short vertical arm.
~ tion-rollers e overlap the arms ¢, of which each

- below at the base of the generator, all clearly
shown in Figs. 1, 3, and 4.
The valv LH H and O are both loosely hinged
to their scats to open downward. The mech-

anism for opening and closing them is con-
- structed with toggle-joint duues,commtmg
of the crank ¢ aud link 2, conneeted with a cen-
tral pivot on the valve, m]d arranged so that
the crank ¢, when locatcd to its dead center,
will hold the valve in a closed position on 1tS
seat. The crank ¢ in each 18 secured upon a
horizontal arbor, j, which passes through the
casing, and is furnished with a stuffing-box in
the casing to keep a tight joint around said
arbor.

The link 7 of the gearof the valve H is piv-
oted indirectly with the valve, having an in-
termediate arm, 4, prvoted on the fulerum of
the valve, to transmit the motion of the crank
g, and to provide against lost motion from
wear or other cause the bearing of the arbor
7 close to the crank 1s made with an adjusta-
ble bearing-box and a set-screw, &, shown on
the outside of the base of the generator from
which it is turned. Said arbor 5 of this valve
is furnished on its outside end with a suitable
hand-lever, [, for operating the arbor, which
is turned one-quarter of a revolution for com-
pletely opening or closing the valve H.

The arbor j of the valve O’ is furnished on
its outer end with a secondary crank, m, and
a two-armed lever, %, 1s connected with the
crank m by means of the link o to one of the

with .an inchined plane for the roller
-~ to pass readily upon ‘1t and cause-a powerful |
pressuie for properly tightening the valve upon
-~ -1ts seat and hold 1t locked.
- vers d has ‘along horizontal arm, on which a

- rod, f, 1s suspended to operate the lever from

Each of said le-

arms of said lever, to the second arm of which

I 18 suspended a rod, p, by which the valveis
operated. | |

The grate D 18 eonstruuted in Lwo equal por-l -

is connected, mld which has1its heannfrs in the

‘metal case of the lower part or base of the oen-
erator. Eachofsaidrock-shaftspassesthrough. -
the base of the generator, and isfurnished with 7
a stuffing-box at the (}utblde to provide for a -
| properly tight joint on the rock-shaft; and the -
‘semi portions of the grate are cach ‘made to-
‘ward each other with tongues ¢ projectinginto

the spaces of the other between its tongues, as .

shiown, so that each of the semi portions may
‘be turned to dump independently, and either

may be operated for raking the coal independ-

i ently,or theymay be operated together. Hach -
. of the shafts 7 has on 1its outer end, secured
firmly, asocket-arm, s, into which the shaking-
'bar t1s applied; and to hold the grate station-
‘ary the said arm s has a flat projection, which
passes in a slofted central standard, u, em-
ployed between said shafts, to which standftrd-
“each of the arms sis locked by a bolt inserted
through the arm and standard.
‘baving the grate constructed in semt portlons,- -
for each @ iulcmm or rock-shaft, the raking .

By means of

of the coal is done wi’th;ﬁmi]ity. ~To. have -

the said shafts » properly connected in a pow-
“erful durable manner, each grate portion has
“hubs to fit over the shaft, with a square open- -
1ng,and the shafthasits Slnn k [nqsmﬂ* throu ﬂ'h o
- T00Q

said hubs also made square.

T represents the steam. ]npe, whlch 1S .sup-
plied with superheated steam from a suitable
snperheater. It delivers the steamn into the
vertical steam-pipe U, which bas two main
branches, V and W, and a third branch, X;
and said pipe U is furnished with a stop-valve,
Y, for each of the branches V and W, and a
stop-valve, Z, is applied on the branch X,
which connects with the bottom chamber of
the ash-pit.

By means of the steam-branch X and valve
Z steam may be admitted into the bottom
chamber for the purpose of expelling the air
from it. When the grate is raked the ashes
drop into the clmmber I upon the valve H,
which is closed during the raking of the ﬂ‘mte.
After the grates are raked the asl_les are
dropped into the chamber If by opening the
valve H. The screw-seal I of the chamber If
is always kept closed during this time; but
after the ashes are dropped into the chamber
If and the valve H is closed, the said screw-
seal I is opened to remove the ashes from the
retort entirely, and now, after the ashes are re-
moved, the air having been admitted during
the removal of the aslics is expelled by open-
ing the valve Z and filling the chamber It with
steam Defore closing said chamber with the
seal I. Whenever the sfeam is passed into
the said bottom chamber the seal of the same
to the exterior is opened to allow the air to
escape. The branch V connects with the up-

tmns, each having a rock-shaft, », to which it
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~ per ash-pit chamber and delivers the steam
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2. Ina gas-generator, the fuel-chamber C, in

under the grate into the fuel-chamber. The
branch W delivers the steam into the upper
part of the fuel-chamber, and by means of the

valvesY either of the branches V or W may be
stopped and the other may Dbe opened, or

either may be used alternately.

-The oil or naphtha is furnished from a suit-
able tank by means of the oil- -pipe v, which
pipe passes through a heating- -pipe or vapor-
izer, w; and from the heatmﬂ' -pipe w it con-
nects with a glass tube, a, which connects
with the central portion of the fuel-chamber
by means of a pipe, ¥, so that the oil or vapor
thereof passes through the pipe » and vapor-
izer w, and becomes visible in passing through
the glass tube x, from whlch 1t passes into the
fuel-chamber.

The vaporizer w is constructed of a large
tube, through which the oil-pipe v passes with
tight joints around it, and the space between

both tubes is connected with the steam-pipe

from the boiler.

The pipe v is furnished with a stop-valve,
2, for regulating the flow of the oil or vapor
to carburet the hydrogen for giving it the
proper illuminating properties. A drip and

proof faucet, 2/, is also employed on said pipe

y to test the ﬂow, of the oil. |
Irequentlyin generatorsof thisclassa press-
ure in the generating-retort stops the flow of
the oil or its vapor, and it is on that account
that measures for testing the flow of the vapor
or o1l are of 1mportance to carry on a success-
ful generation of the gas. By introducing the
steam into the incandescent fuel at the same

portion of the fuel for a continuous period the

fuel loses its vifality or heat so rapidly that

the generation becomes almost entirvely inact-

ive; the portion of the fuel at which the gen-
erated oas passes off gains activity or brisk-
ness. By means of introducing the steam al-
ternately at elther portion of the fuel the gen-

eration of the gasis continued for a great deal

longer time 1n nearly full activity.

\Vhdt I claim,and deswe fo secure by Lettel S
Patent, 18— |

1. The process of manuf&;uturmg ga,s whlch
consists in introducing oleaginous matter cen-
trally within a body ot incandescent carbona-
ceous material, and introdacing steam into the
decomposing- chamber alter natelv above and
below such body of carbonaceous material,
whereby the heat thereof is better mamtamed
and decomposition is better effected, as speci-

- combination with steam -pipes V and W, hav-

60

ing valves Y connected with the decomposiu g -
chamber, substantially as described, and the

0il- supply pipe y, entering the chamber cen -

trally, for the purpose specified.
3. In water-gas generators, the combination

of the fuel-chamber C, the fixing-chamber B, |

and the grate D, the valve H, and seals N, Q.

-1 1n Lombmatlon with the lockmg levers d d and

| the grate 1D, thetiles Li, with the central oil noz- 6 5

zles or plpes and the alternately - operating
steam pipes, branches, and valves V, W,and 'Y,
and the gas-main P, substantiall y as and for the
purpose herein set forth |

4. The combination of tlie fuel-chamber C, 7o
and the fixing-chamber B and its tiles L, the
grate 1), the chambers Eand ¥, with the Steam

pipes V and W and valves Y the seal or valve
H, and the gas-main P, substarltiaHy as and

for the purpose herein described and shown. 75
* 0. The combination of the fuel-chamber C,

the grate D, the seals N and Q, and the cham-

ber B and its tiles L, substantially as de-

scribed.

6. The combination of the bottom chamber, 8o
K, with the steam-branch X and the valve H |
the chamber H, the fuel-chamber C, and ﬁx_mg
chamber B, substantlally as and f01 the pur-

pose herem mentioned.

7. The combination of the chambers B,C, E, 83
and F with thevalves H and O/, and the steam-
pipes Vand W and valves Y, the gas-main P,
and bhopper A, substantiall y as and for the
purpose helem set forth.

8. The combination of the fuel- chamber C, 9o
the fixing-chamber B, and the hopper A, and |
the incandescent tllEb L, the grate D, and the
top and bottom chamber of the ash- plt and
the valves H and O/, with the oil-pipe ¥, and
the steam-pipe U, and branches V and W,and g5

their stop-valves Y, substanti mlly as and for the

purpose herein set forth
9. The combination of the hopper A hfn»mg
valves R and O/, the chambers B, C, ]] and I,

100
and I, the gas- ‘main P, the steamn- -pipes V :;md
W, and valves Y, substantmlly as and for the
purpose herein set forth. |
10. The combination of the hopper A, with
its chambers and valves R and O’,and the fix-
ing-chamber 3 and its tiles L, the fuel-cham-
ber C, with its seal Q, its oil- plpe Yy, the steam-
bra-nches Vand W, and stop-valves Y,the ash-

105

pit chambers E and F, the steam-pipe U, and

branch X, and grate D, substantially as and r1o0

for the purpose herein mentioned.

11. The combination, in a water-gas gener- .

ator, of the fuel- chdmber C, the grate D, with

1ts lndepeudent rock- &.hafts r v, their oppomte Lo
tongues, and arranged to rake and damp, as 115
described, with the chambers E and ¥, and the
seals or lids 1 and Q, substantially as and for

‘the purpose herein set forth.

2. Thehopper-top valve R, with its arms ¢c,
120
the lever a, substantially as and for the pur-

pose herein described.

In witness whereof I hereunto set my hand
this 24th day of February, 13831.
BURHAUS VAN bTEENBEBGrH
~ In presence of—
R. BOEKLEN,
F A. SPEARE.
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