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(No model.)

To all whom it may concerr:

Be it known that I, JOEN W. OGDEN, resid:
ing at Plainfield, New Jersey, have invented
certain new and useful Improvementsin Gas
Apparatus, of which the followingisa deserip-
tion, referring to the aceompanymﬂ' drawings,
which form a part of this specification. |

The object of my invention is to Slmphfy
and improve the type of appalatus Now i1l
general use. -

The invention is parucnlmly flppllcable t0

gazogenes for making water-gas, though it
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will be seen that it is not SO lnmted 1n 1S ap-
plication. |

By my invention I do aw ay with the plun-
gers, metal valves, or other mechanical means

whmh have been used in water-boxes to close

at will the gas-passage from one end of the
generatorand openthe: passage from the other

end
With this end In view I have devised a

pressure-controlled water seal or valve,which

I willnow explain in full and ill ustl dte by two
approved embodiments.

In the drawings, Figure 1 is a front eleva-
tion of a U&%—ﬂ‘enelatm showing the water-
box in seetlon a,nd pr'owded W 1th myimprove-
ment. Ifig. 2 1s a side elevation of the same.

Fig. 3 is a pl.:m view of the water-box and its

connections. Tig. 4 is a horizontal section
of the water-box on the plane 4 4 of Fig. 1.
Fig. 5 is a view similar to Fig. 1, showmg a
modlﬁcatlon

- Throughout the drawm gslike letter‘b of ref-
erence indicate like parts |

Myinvention will be understood from a de-
scription of the drawings. '

The generator itself 1s indicated at B.

to Lhe high temperatme reqmred by means
of the air-blast from the main C and pipe D.
The products of combustion pass up through
the pipe K, which 1sopen at the top, the valve
E'being then raised for that purpose.
dmwmws the parts are shown in the position
during generation.” Afterthe coalhasreached
a suitable temperatme for the generation of
cas the air-blast is shut off and the valve E’
closed. Steam isthen introduced by the con-
nections or twyers I beneath the mass of in-
candescent fuel.-

coal to torm ultimately ecarbon monoxid.

versing the operatlon

will be undel stood that the generator isduly
charged with coal, and the “coal then raised |

In the

The steam, coming in con- | also the discharge-pipe J leads.

| tact with the hot coals, is decomplosed, as will

be understood, into hydrogen and oxygen,
the oxygen uniting with the carbon of the
The
water-gas so formed passes up the pipe E and
down pipe G, breaking the water seal in the
water-box L, as shown by the arrow in Iig.
1, and - passing from the water-box throun*h

‘the discharge pipe or passage J to the so- ea,lled
- After running some

‘“hydrogen-holder.”
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timein this manner the steam is shut off from

the lower twyers or connections K and sup-
phed in turn through the upper ones I, re-
The pipes K and G
are now sealed by the water-box in the man-
ner which will be explained later, and the

generated gas is delivered from beneath the

eoal throuc"h the pipe H, breaking in turn
the corr%pondmw seal in the water- box, and

finally escaping thr oun'h discharge-pipe J to

the gas-holder.
By my invention I so control the water in
the water-box that ohe of the pipes G and H

is alternately sealed against and the other

one unsealed by the gas from the generator.
As steam is admitted to the generator under
a pressure of perhaps twenty-two inches it is
clear that the pipe which is sealed off has
to be sealed against a possible pressure of
twenty-two inches, but the gas is finally de-
livered through the discharge-pipe J at a
pressure of about six or elﬂ'ht inches, leaving
a resultant pressure of only about fonrteen
or sixteen inches to be dealt with. I make

use of pneumatic pressures upon the surfaces
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of water in reservoir-chanibers within the

water-box in such a way that I control both
seals without the use of the plungers, metal
valves, or other mechanical devices;, merely
supplymn and relieving the pressures as

'needed

- I will not describe in detail (my of the well—
known parts of the generator, as they do not
directly concern my mventlon

Considering first the construction shown in
Figs. 1, 2, 3, and 4. In Fig. 1 isshown thein-
terior of the water-box as it is when gas is
being delivered from the generator thlouﬂ'h
the pipe G. The pipes G and 1T enter and

ran down into the water-box through the top

of the raised upper portion K, flOIIl which
Thls WIH be
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cleauy understood from the plan view, Ifig.

3, and the section, Fig. 4, in which latter ﬁﬂ—
ure the top of the 1‘}0113101:1 K is removed, but
the position of the pipe Jis indicated in dotted
lines. The pipes G and Il extend down 1nto
the lower part of the box L sufficiently to give
good depth of water for sealing. VY here the
maximum pressure is twenty-two inches and
the pressure in the pipe J and in the com-
municating double chamber or spaces f k'
within the compartment K is six or eight
inches this sealing height must exceed some-
what the difference between these two pres-
sures fourteen or sixteen inches.
part L of the water-box is divided centrally
by transverse partition N into two entirely

separate chambers or compartments [ [’

Above water-level these compartments I’ ave
separated from the compartment K by means
of the partitions M M’, which extend from the
top of the box Linear ]‘y to its bottom, but leave
the water in ! in communication with water
in % and that in !’ in communication with %"

The top of the box L is cut away within par-

“titions M M’ to leave chambers & &' open into

compartment K. The pipes G and H pass
through the top of the compartment K and
e\tend down in respective chambers k &' into
the water, as clearly seen in Fig. 1. The
central partition N, which leldB‘S the lower
portion of the bOY. L in two parts, prefer-
ably extends up to the top of the compart-
ment K, but at a part of its width only, as is
shown in Fig. 4 at n. Thisis done toprevent
the water surrounding the pipe G splashing

over into the space sunoundlnﬂ* the pipe

H, or the reverse; but at the pmtwn of the
paltltmn Nwhl.eh is removed from the vicin-

ity of the pipes G and H and is above the top

of the main box L the partition will either not

extend at all, or preferably will extend up-

ward about an inch for the purpose of. pre-
venting water which may be splashed up on

either blde of it from passing from one cham-

ber % I’ to the other. The chambers I 7,
which form reservoir-chambers, are pr ovlded
with overflows O with a U-seal or other seal
sufﬁment to stand a pressure of twenty-two
1nches The seal is shown in the drawings
in the form of a U-tube. The compar tmeuts
or chambers 7 I’ are filled by the funnels O/,

which have a sufficient length and depth to_ |

keep sealed atthe maximum pressure. Con-
nected with the respective air-spaces with-
in the box L are the control or pressure pipes
P P’, which lead from the air-main in Figs. 1
and ) and from the gas-pipe.in Fig. 5. The
relief-valves R R’ open the chambels [T to
the atmospheric pressure or cut them off.
The pressure control-valves Q Q' respectively
connect the pipe P and the pipe P’ with the
source of controlling-pressure. In Figs. 1
and 2 thisistheair- b]a{st main C. Seeond ary
or cut-off valves T' 1" are required when this
controlling-pressure is less than the maxi-
mum steam-pressure, as will be presently ex-
plained. The valve S admlts steam from the

The lower

*

| ﬂlSO operates the valves Q R T".

' Q and T and 111pe P to

a pressure of fourteen inches.

- pressure in reservoir- e]mmber L.

main f to the connections or T,W} ers I'—that
is to say, beneath the meaudescent fuel.

This vahc is controlled by handle s, which
The lever

s’ works the steam-valve S, which introduces
steam through the eonnectwns I, as already
explained, ::md this lever mmﬂmly 1S opera-
tively connected with the valves Q', R, and
T. Inthe position shownin Ifig. 1 the Valves
Sand R are open. Q and T are closed. The
valves 8" and R, Wlueh are connected to the

levers s, are closed and Q' and 1’ are open;

but before the stea,m-valve S was opened the
relief-valve R was closed, and pressure-valve
Q@ was open, sothat the air-blast pressure was
admitted from the main Cthrough the valves
the chamber [ and
through valves Q' T’ and pipes P’ to chamber
', a pressure, let us say, of fomteen inches,

suff cient to raise the water in pipes G H four-
teen inches a,bove the level in the chambels
[ I and to raise the level around these pipes
in the chambers k%’ to six or eight inches less,

and in discharge-pipe J. When, however,

/0
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owing to resisting pressure in these chambers

the steam- va;lve S was opened, the Qom:lected |

cut-off valve 1" was elosed, pressure-valve Q
closed, and relief-valve R opened so. that at-
111osphel ic pressure is restored in chamber. [,

while chamber (' is completely cut ofr and -

forms a cushion-space in which exists at ﬁrsb
The steﬂ,m—
valve S being open, full pressure of steam is
now admltted beneath the coal, giving a pres-
sure, say, of twenty-two 1110hes to be sealed
in the gas-pipe I and a pressure of only eight
or ten inches in pipe G, owing to the free es-
cape of the gas thr ouo*h the, Seal into spacel,
this latter pressure bemw sufficient to, break
the seal of two umhes or thereabout around
the bottom of the pipe G &ﬂ'amst atlnospherlc
To under-
stand this elearly, it will be necessmy t0, con-
sider the hydrostatic conditionsin the. left half
of the water-box, as v1ewed in Fig. 1.
pipe G there is a pressure, say, of ten inches,
and immediately surrounding the pipe is a
pressure of about eight inches. The delivery
of the volume of gas f1 om the pipe G notonly
breaks the seal but k eeps thawater in the con-
dition roughly shown, in Lhe ficure. Therebe-
ing atmospherlc pressule 111 the ehamber Z the

.....

above the level of the water in the space % im-
mediately surrounding the pipe G. The sur-
plus water,if any, runs. oﬁ through the U-tube

0. On the right-hand SIde of the water-bpx,

however, the air under pressure of fourteen
inches in the space I, which had raised the
level of the water 8111101111(11]1“‘ the mouth of
the pipe H to about sixinches hlwher than in
the space. ["and raised it within the pipe H to

fourteen inches, is now confined and forms a

reblstmfr-eushlon to the rise Of the water in
c*ha,mber I'. Therefore as the pressure within

the pipe H depresses the waterin the pipe.that
water,beingable to flow into the chamberl toa

In the
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very limited extent by reason of the complete

closure and cushioninginthat chamber,baclks

up around the pipe H in the chamber %’ until
the level reaches fourteen inches above the

level In pipe II and hydrostatic balance is
produced, as shown, and without breaking

the seal about pipe H.
The horizontal cross-section of the several

eompartments may be of about the propor-
tions shown, which will produce these results.

In the eendltmn shown in Fig. 1 the amount
of water contained in the left hand side % of
compartment K is a minimum, while in cham-
ber [ it is correspondingly at it highest. The

surface area of the water in the reservoir-

chambers [ [’ should be considerable as com-
pared with the areas in chambers & &' within
the partitions M M’, so that the variations in
the levels of the water within chambers & %'
will not greatly alfect the level in the corre-
sponding chamber [ or 7. -
When 1t isdesired to reverse the generation
of gas by closing the steam-valve S and open-
ing the eteam-valve S', so as to admit steam

through connections ortwyers F' and deliver

gas through pipe H, the handle s is thrown
to the right of Fig. 1, closing the steam-valve

S and relief-valve R and opening the pressure
This also1s the po-

control-valves Q and TV,
sition of the parts during ‘“blowing up’—
that is to say, while the coal is being raised
to the necessary temperature for generating
the water-gas. DBoth chambers [/ are now
subjected to the pressure of fourteen inches

and the pipes G end H are Seeled to the maxi-

mum depth.

When, now, the handle s’ is thrown to the |

right, admitting steam through the steam-
valve S’ to twyer connections I, the relief-
valve R’ is opened, restoring etmosphene
pressure in the chamber/’, while the pressure-

valve Q' and cut-off T are closed, the latter

coufining the air in chamber /. "T'he parts
will then bein the reverse position as to that
shown 1n Fig. 1, gas being delivered through
the pipe H, the pipe G bemﬂ‘ sealed, chamber
[ forming a cushion.

In Flﬂ 5 a modification and simpler form

are shown in which the maximum pressure

‘Jhe generatoris used instead of the
"No

of gas in
alr-blast pressure in the ehambers {'7'.

cushioning is therefore required to resist the |
maximum pressure in pipes & and H and the

pressure-control is simpler. The pressure
control-pipes P P’ connect the gas-pipes G
and H with the respective chambers/l’. The
pressure-valves Q Q, which control these
connections P P', are operated through rods,
chains, or other mechanical eonneetlons by
the levels s s'. These same levers control
the steam-valves S S’ and relief-valves R R'.
When both steam-valves S S’ are closed, the
relief-valves R R’ are also closed and the
pressure-valves QQ Q' are open. When now
the valve S is opened and steam is admitted
at the connections F, the pressure-valve Q is
closed and relief-valve R is opened. Gas is

l delivered through pipe G, as before described.

The space above the water in the chamber /
beingat atmospheric pressure theseal around
pipe (& is readily broken. The chamber ['is,
however, subject to pressure from the con-
nection P'. This may be twenty-two inches,

and 1s in any event the same pressure as acts

in the pipe II, so that the level of the water
in the mouth of the pipe H and in the cham-
ber ' must be the same,while the level around

the pipe H will be smteen inches higher, giv-

ing sixteen inches water- -pressure added to

the six inches gas-pressure in the space %' to
balance the twenty -two inches pressure in

pipe H and chamber ['.
It must be understood that Othel SOUTCeS

of pressure than the air-main C and the pipes

G and H may be used for operating my pres-

known to me.
I will omit all description of the va,hes
manholes, openings, and various apparatus

ting oft
perf01 ming opemuene well understood by
those _skﬂled in this art, . _

I will also omit the further deseription of

the details of the various parts and elements

70
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sure-controlled hydraulic or hydrostatic seal- .
ing apparatus, but 1 have described in the
foregoing the two most approved means now-

go

Tor eherﬂ‘mﬁ the generator, admitting and cut- '
the air- blaet eleamnn ottt ﬁrmg, and

95

of my improvement, because such details are

would obscure, rather than make clear, the
important features.

What I claim, however, end deswe to se-

cure by these Letters Petent is as follows:

1. As an improvement in eealing devices
for gas apparatus, the chamber [ partially
filled with liquid and closed above the surface
of theliquid, means for varying at will the
pressure on the surface of the said liguid
within the chamber [, a second chamber % in
which opens the mouth of a gas pipe or pas-
sage as G, and with which the said liquid
communicates, and a second gas pipe or pas-
sage, as J, communicating with the said sec-
ond chamber, whereby the said liquid may
seal or unseal the said gas pipe or passage (,

eeeordmw to the pressures therein and to the

pressure in the said chamber [, eubst&ntmlly
as set forth.

2. In combination in a water-seal appara-
tus, an inclosing casing containing a body of

.liquid divided at its surface into three sepa-

rated areas, the spaces above two of the said
areas belnﬂ* connected respectively with gas
receiving and delivering -connections, and
means _fer varying the pressure at will upon
the third said area, and thereby affecting the

levels in the other two eeld areee, substan—

tially as set forth.

foreign to the essentials of the invention and

[CQ
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3. In combination in a watel box orseal for

gas apparatus, the respective pipes or pas-
sages (¢ and H extending down into the said
water-box, and connection J for delivering
gas from the said water-box, the partition N
dividing the said water-box between the pipes

130



10

20

or passages G and H, other partitions divid-

ing off the surface of the water in each side
of the box into two separate portions or areas
it k', into which dip the mouths of the re-
spective pipes G and I, such portions or areas
it k' of the water immediately surrounding
the pipes G and I being subjected to the pres-
sure in, and in communication with, the said
pipe J, and means for controlling at will the
pressure to which the remaining portions or
areas of the waterme subjected, substantmlly
as set forth.

4. The 1mploved water bm:. divided into
two portions by the partition N, the gas-pipes
G and H extending into the Water in the re-
spective portions of the box, the partitions M
M’ extending down into the water around the
respective pipes G and Hand subdividing the
space above the water in edch said portmn
into two chambers, namely, the space imme-
diately surrounding each pipe, which space 1s
in connection with the outlet or discharge
pipe J, and the space or chamber e@ntammw

the 1emamdel of the liguid, which Iatter'

chamber is closed and provided with means
for varying the pressure upon the saurface of
the water therein, %ubstcmtml]y a.8 .:md foz the
purposes set for th

4 589,219

5. In combination in water-gas-generating

apparatus and with the means for introduc-

ing steam above and below the incandeseent
fuel, the respective gas pipes or passages G
and H, the water seals for the said passages
G and II reservoir-chambers for the said wa-
ter sealcs, and means for intreducing air or
gas under pressure upon the llquld in said
18561V011 -chambers and thereby altering the
depth of the seal at wﬂl, substantially as set
forth. -
6. In combination in water-gas-making ap-
paratus, the pneumatically- _controlled Water

seal therefor, and pneumatic connections for

30

40

the said seal cooperatively connected with the

steam-valve, substantully as set forth.
7. In combmatmn in water-gas apparatus,
with connections and valves f()]_i' introducing

the steam from above or below the fuel at will' |
‘therespective gas-passages G and H therefor,

and the pneumatically-controlled water seals
therefor, substantially as set forth.
In teetlmony whereof I have hereunto set
my hand this 15th day of April, 1897,
- JOHN W. OGDEN
Witnesses:
GEORGE H. S-ONNEBORN,
HAROLD BINNEY.
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