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To all whom it may concerw.:

Be it known that I, Francis H. TreAT, of
Pittsburg, Allegheny county, Pennsylvania,
have invented a new and useful Gas-Gener-
ating System, of which the following is a full,
clear, and exact description, reference being
had to the accompanying drawings, formmcr
part of this specification, in which—

Figure 1 is a plan view, partly in section,
of a gas—maldng system constructed in ac-
cordance with my invention. FKig. 2 1s an
end elevation of the same, partly broken
away. Kig. 3 1s a sectional front elevation.
Fig. 4 1s a rear elevation of one of the units,
and Figs. 5 and 6 are respectively a sectional
side elevation and top plan view of the swing-
ing connection for the top of a producer.

My invention relates to that class of gas-
producers wherein the generators are oper-
ated intermittently on the downdraft prin-
ciple.

pHeretofore where producer-gas 1s made by
a downdraft and where water-gas 1s pro-
duced by forcing steam upwardly through
one producer and then passing 1t down
through another producer to fix the tarry
matters carried therein such producers have

been set 1n units, each unit containing two

producers, a boﬂer a scrubber, an exhauster,
8- water-gas holder and a produoer—o'as
holder. In some cases the - producer-gas
holder of such a umit has been used as a
mixed-gas holder, the water-gas and pro-
ducer-gas being mixed by means of hand-
re 1lated valves. In such systems during
the periods when producer-gas is being made
there 1s no provision for regulating each pro-
ducer—that 1s, if one fire 1s more open than
the other it will take an excessive share of
the air passing through and the gas will not
be of the proper qu&hty My invention
overcomes this dificulty; and 1t consists in
providing independent generators any one
of which may be connected with any other
during the water-gas periods, while in the
producer period each generator works as an
independent unit and can be regulated inde-
pendently of the other D'enerators In the
preferred form of my system where boilers
are used I provide for each unit a single pro-
“ducer, a boiler, an exhauster, and a scrubber.

These units are so arr&nﬂ'ed that any one of |

 to the top opening of the producer-body.
plate 17 slides
plate 18, having an eccentric hole 19, ar-

the producers may be connected to any
other, so that during the water-gas period
any two producers may be combined whose
fires are of the proper character for codperat-
ing during this period. I thus obtain inde-
pendent control and regulation of each gener-
ator and at the same time may be enabled to
combine two generators whose fires are more
correctly related to each other than where

'I:_I

the same two generators are always com-

bined during this water-gas period.

My invention further consists in certain
arrangements of the generators and the com-
binations hereinafter described and claimed.

In the drawings I show a series of genera~
tors 2, which may be of any desirable type,
their lower ends being connected in the form

shown through a port 3 to a steam-generator
4, through the tubes 5 of which the producer-

oas passes to a box 6 and through pipe 7 to
the bottom of the scrubber 8. The exhauster
9, which is shown as being a blower of the
Root type, 1s connected to a pipe 10, leading
from the top of the scrubber, and sucks the
gas through the boiler and scrubber and
forces 1t through pipe 11 into pipe 12, con-

into the main 14 is controlled. I have shown
the boiler as provided with a combustion-
chamber 15, to which fuel may be applied in
starting the plant or in furmshmg an auxil-
1ary source of heat.

The steam-inlet pipe 16, leading from the
boiler 4 or from any source of stea,m under

talning a control-valve 13 , by which the flow
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pressure, may lead into the channel between

the lower end of the producer and the boiler,
as shown, or into any suitable connection:

from which the steam will flow into: the

lower end of the producer below the grate.
The upper end of each producer is prefer-
ably of inverted-cone shape and is provided
with a top casting or plate 17, having a large
hole or opening at the center corresponding

Ons
the flat upper face of this

ranged £ register with the hole and plate 17
In one position, the plate 18 having a con-
cave seat around its hole which 1s engaged
by the curved end portlon of a horlzonta,lly—
swinging pipe 20, whose other end 21 revolves

within the enla,rﬂ'ed mouth 22 of the branch:
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pipe 23. The socket connection between
the pipe 20 and the plate 18 is to allow self-
adjustment of these parts during their mo-
tlons. |

The pipe 1s swung to open or closed posi-
tion by the operator, and to clamp the pipe
In adjusted position I provide the lever 24,
which 1s pivotally connected to lugs 25 on
the pipe and carries at one end a screw 26,
extending through a guide 27 on the pipe and
having a lower end 28 arranged to clamp
agamst the flange of the mouth 22. The
hand-nut 29 engages the upper portion of the
SCTew. o

The other end of the lever 24 is forked or
provided with side arms 30, having support-
ing-wheels 31 mounted thereon, these wheels
traveling on the top plate of the producer.
The end portion 32 of the lever is arranged to
slide under a bracket or lug 33 on the pro-
ducer, and when in the position shown in Fig.
5 a turning of the hand-nut will force down
the plate 18 and close the joint connecting
to the producer..

The pipe 23 from each producer leads to a
connecting-pipe 34, which leads along each
producer and has closed ends. The function
of this pipe 34 1s simply to connect any two
of the producers which may be desired.

When two of the producers are connected
through their pipes 20 and the pipe 34, the
steam flows up through one producer and is
converted into water-ges and carrying with it

- part of the tarry or volatile matters flows up
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mto pipe 20 of this producer, then through
the pipe 34, and down through pipe 20 into
the top of the other producer, to which it is
coupled. It passes down through this pro-
ducer under the driving force of the steam,
and being fixed the gas flows out through the
boiler and thence through the scrubber.

Erom the pipe 10, leading from the top of
each scrubber, a branch 35, having a valve
36, leads to a pipe 37, which connects to the
water-gas holder 372. (Indicated in Fig.‘1.)
From this pipe 37 each producer has a pipe
38 leading down to a small Root exhauster
39, from which the pipe 40, containing valve
41, conducts the water-gas into the main 14.
The exhausters 39 and 9 are preferably
1xed relative speeds—for example,
by pulleys on their shafts connected by the
belt 42, asshown. The exhauster 39 1s prefer-
ably smaller than the exhauster 9, so that by
regulating the size and speed of these two
exhausters the proportion of water-gas which
1s Ted 1nto the main may be predetermined,
The water-gas passing into the main 1s drawn
from one of the producers which at such time
1s making water-gas. This water-gas is de-
livered into the holder as it is made and will
be gradually drawn from the holder for mix-
mng with the producer-gas.

835,293

In order to allow each exhauster to work
continuously independent of the connections
at any particular time, I preferably provide a

by-pass around each exhauster, so that it

may be pumped in a closed circuit. Thus I
show the by-pass 43, having valve 44, leading
around the exhauster 9 and the corresponding
by-pass 45, containing valve 46, leading
around the exhauster 39. When the valves
In these by-pass pipes are opened, the ex-
hausters will simply pump the gas around
and back through the exhausters again.

In order to provide for passing the pro-
ducer-gas directly to the open air, I provide
the stack 47, which is connected by valve-
pipe 48 with the pipe 12, leading to the main.

In order to drive the exhausters, I have
shown electric motors 49, having slow-mo-
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tion connection 50 with the exhauster 9, the

small exhauster being driven from the large
one.

In this plant or system it will be noted
that each unit consists of a producer, a boiler
a scrubber, and an exhauster and that the
generators are so arranged that any one may
be connected with any other during the pe-
riod of making water-gas in two generators
so coupled together.

In operating the system continuously with
a plant of four generators, as shown, one of
the generators would ordinarily be cat off for
cleaning purposes. This is done by closing
the valves 13 and 41. One of the other gen-
erators would be working on the producer
period, while the two remaininge would be
connected and producing water-gas. Any
two generators opened to the connecting-

pipe are coupled to each other and will pro- -

duce water-gas, which is partially generated
In one, passes up thereirom, and then down
through the other, which is coupled thereto.
At the same time the third generator is cut
off from these two and may be making pro-
ducer-gas. In such case the one generator
which 1s operating on the producer period
would have its top open, the pipe connection
being swung to one side and its mouth closed
by resting on the flat blank surface of the top
producer-plate. The air entering this pro-
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ducer would be sucked down through the bed

of fire, and the producer-gas thus formed
would flow through the boiler and the scrub-
ber and be forced into the main. At the

same time steam will be forced in through

one of the pair of coupled generators and be-
ing forced up throvgh one generator will form
water-gas. 'The closed tops of these two
producers are connected at this time to the
comnmon connecting-pipe, so that the water-
gas will flow from the top of the one through
the connecting-pipe into the top of the other
and thence down through it to fix the volatile
matters carried by the water-gas. The wa-
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ter-gas passing from the bottom of the sec-
ond coupled generator will flow through the
boiler and the scrubber and pass to the wa-
ter-gas holder, with the exception of the meas-
ured quantity, which is drawn down through
the small exhauster and forced into the main.
Thus the main is receiving producer-gas, and
at the same time a predetermined proportion
of water-gas, which proportion may be va-
ried as desired. As the gas passes through
the boiler or other heater the greater propor-
tion of 1ts heat 1s absorbed by the water or
air surrounding the pipes through which the
gas passes, and the temperature of the gas is
soreduced that it can be controlled by a com-
mon form of valve, the heater thus serving
as a cooler for the gas. The scrubber also
serves to further cool the gas.

The advantages of my invention will be
apparent to those skilled in the art. Inas-
much as each generator works independently
of all others at the time when it is operating
on the producer period it may be easily and
effectively regulated to give the character of
gas desired. At the same time two other
generators may be coupled together to pro-
duce water-gas, and owing to the number of
independent units which may be coupled to-
gether I am enabled to select two of the gen-
erators which are in proper condition to
couple for water-gas making. The propor-
tion of water-gas which is mixed with the
producer - gas can be predetermined and
will remain 1n this fixed proportion until it is
desired to vary such proportion. The sys-
tem enables a producer of large diameter to
be used for making producer-gas for a given-
sized unit, and this is of especial advantage
where wood 1s employed in the generator or
any material which 1s bulky as compared to
1ts gas-producing capacity. The connections
are easily made and changed. By making
each generator a separate unit I am enabled
to do away with a number of controlling-
valves, which are subject to rapid deteriora-
tion under the action of the hot gases.

The number of generators employed in my
system may be of course varied widely, as
may also the character of the generator and
1ts connections. The boilers may or may
not be used, and the make-up of each unit
may be changed. During the water-gas
period one generator may be used by itself,
the water-gas being taken directly from this
one producer instead of passing it through a
second one with less perfect results than
where two are coupled together, as in. my
preferred form. The combustible may be
wood, coal, coke, or any other desirable ma-
terial, and many other changes may be made
without departing from my invention.

I claim—

1. A gas-producer system having ‘gener-

T

Lo

&

ators arranged to alternately produce water-
gas and producer-gas by the intermittent
system, means for supplying steam, a con-
necting gas-conduit. extending adjacent to
sald producers, a gas-pipe leading from each
producer to sald common pipe, whereby
water-gas may be passed from any one of

3
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the producers to any other of said producers -

in the system, and means for cutting off
each of said gas-connecting pipes separately
substantially as described.

2. A gas-producer system having

gener-

-ators arranged to alternately produce water-

gas and producer-gas by the intermittent
system, a gas-conduit common to all of said

producers 1n the series, separate gas-pipes

connecting the common pipe to each gener-
ator, and means for simultaneously admit-
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80

ting air to any generator and closing its

connecting-pipe; substantially as described.

3. In a gas-producer system, a series of in-
dependent units, each unit containing a gen-
erator and an exhauster, and means for con-
necting any one of said generators to any
other unit; substantially as described.

4. A gas-producer system having gener-

ators arranged to alternately produce water-
gas and producer-gas by the intermittent
system, a conduit common to all of the gen-
erators In the series, and a swinging pipe con-
nection between each generator and said
common pipe arranged to open the generator
to the air when said connection is swung to
cut the generator off from the common pipe;
substantially as described.
5. In a gas-generator system, a series of
independent units, each having a generator,
a scrubber and an exhauster, and means for
connecting any one of said units to any other
of said units in the battery; substantially as
described. |

6. A gas-producer system having gener-
ators arranged to alternately produce water-
gas and producer-gas by the intermittent
system, a main arranged to receive producer-
gas, and means for forcing into said main
a proportionate quantity of water-gas; sub-
stantially as described.

7. A gas-producer system having gener-
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ators arranged to alternately produce water-

gas and producer-gas by the intermittent,
system, a main arranged to receive producer-
gas from the system, a water-gas holder ar-
ranged to receive water-gas from the gener-
ators, and means for diverting a propor-
tionate quantity of water-gas and positively
forcing 1t 1nto the main receiving producer-
gas; substantially as described. '

8. In a gas-producer system, a series of in-
dependent units, each unit containing a gener-
ator and a scrubber, and means for connect-
ing any one of said generators to any other
unit; substantially as described.
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9. In a gas-producer system, a series of in- | generators to any other unit; sﬁbstantially 10

dependent units, each unit containing a gen- | as described.

erator and a cooler, and means for connecting In testimony whereof 1 have hereunto set

any one of said generators to any other unit; : my hand.
substantially as described. '

b ]

FRANCIS H. TREAT.

10. In a gas-producer system, a series of

independent units, each unit containing a | Witnesses:
cenerator and means for producing a dratt, | Hexry L. KETOHAM,
and means for connecting any one of said SEWARD DBABBITT.
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