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To all whom & may concern: -~

- .

‘Be 1t known that I, WiLLiam C. FINCIK-,-'-&:E'
citizen of the United States, residing at

Elizabeth, in the county of Union and State

5 of New Jersey, have invented certain new |
and useful Improvements in Generation and-

Delivery of Gas Under Uniform Pressure to a

Point of Consumption, of which the follow-

ing 1s g full, clear, and exact description.

My mvention relates to a process for gen-
erating gas and delivering it under constant
pressure. L

10

" While producer gas has been extensively:

applied to the OE)Lemtion of engines, and other
15 uses, so far as I am aware, there is no prac-
~ tical system by which producer gas can be
- employed for melting and annealing, par-
ticularly in buildings subject to the ordinary
-~ 1nsurance regulations. B -
20 In my present invention I aim to devise a
system -applicable to the purposes above
mentioned, and one that sh&llf
pact, and very simple In operation, so as to
be applicable to the uses of ordinary persons
25 not skilled in theart. -~ = |
- With these objects In view my invention
consists In the method hereinafter set forth
and shown, and finally particularly pointed
out in the appended claims. - -
The drawing illustrates a ‘diagrammatic
view of the essential parts of a plant embody-
ing the {)rinciples of my invention. .
A well known form of producer gas gener-
ator comprises a small hermetically closed

30

35 Turnace with a water pan or water jacket in-

corporated therein, and pipes by. which a
supply of air is led across the surface of the
warm water and then fed through the grate
and through the fuel bed. Such a generator
40 produces gas having special qualities and is
entirely different from illuminating gas. The
product is partly a coal and partly a water
gas and contains a very large proportion of
nitrogen and carbon dioxid, and as a result

45 1ts heating value is only about one-quarter

of ordinary illuminating gas. It can be used
with gas engines specially constructed with
very large cylinders and high compression
- and capable of giving a high proportion of gas
50 to air in the mixture. In this case the suc-
- tlon of the engine furnishes the means for
maintaining the current flow and supporting
the combustion within the generator.
When 1t 1s attempted to burn producer

55 gas, entirely new conditions arise.” In the |

~account of insurance re

“ducer gas available in & private plant for

be cheap, com- |

first place, means must be provided for giv-
‘ing a suction of about four pounds so as to

maintain the draft or current through the gen-
erator and keep it in action. Secondly, the
gas must be raised to .a constant pressure §0-
suitable to its nature which is considerably
higher than ordinary illuminating gas and
amounting to about one and one-quarter-

| pounds in ‘practice. These results can of
course be accomplished by the use of pumps g5 -
and a gasometer of sufficient capacity. The., .

use of a gasometer is, however, quite out.of
the question in home. or private plants on -
_ gulations. It 1s
further out of the question because the con-
stant attention of an operator is required to
keep the proper amount of gas in the gasom-
eter. | | |
‘The object of my invention 1s to make pro-
75
melting and annealing and other burners.
In carrying out the invention I make use
of a system of piping combined with a pump
by which a suitable suction is created in the

generator, and the gas i1s impelled to the de- 80

hvery burners under the required pressure

without the use of any reservoirs, gasome-
ters, or like devices. o
Referring to the drawing, A denotes the
generator having a fuel bed B, and a water
pan C. While any construction of generator

89

1s applicable, a very siunple construction, as

diagrammatically indicated, I have found in
practice to be quite sufficient. In this form
the air is admitted [roin .the atmosphere
through the pipe 1, passing over the surface
of the water in the pan C, through the pipe
2, tuel bed B, and pipe 3. In this way the
oxygen of the air i1s converted into carbon
monoxid, and such vapor as the air carries,
into carbon monoxid and hydrogen, making
a rather poor, but very cheap gas, capable of
bemng burned under certamn circumstances.

D i1indicates the scrubber, and I have em-
ployed for this purpose a simple casing filled
with coke over which water trickles. This
1s the ordmmary form of scrubber,

At the upper part of the scrubber I tap a
pipe connection 4, which is led to connec-
tions specially arranged and forming an im-
portant feature of my.invention. The pipe
4 divides at che point 5 into two branches.
6 and 7, the branch 6 leading to a. valve
8, while the branch 7 leads into a rotary
pump 9, ' | |
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10 designates a delivery branch of the pump | 1n

“ -

which terminates in a connection 11 to a dia-
phragm casing 12. The valve 8 ig speclally

- arranged to open and close under certain con-

ditions which will be later described.

“The pump 9 must be of a character capa-
ble of maintaining a pressure of about eleven
pounds absolute in the pipe 7, and must be
capable of maintaining at least two pounds
gage pressure 1n the pipe 10.
to a pressure rise of about six pounds through
the pump. It is evident that a centrifugal
or fan blower is not adapted for this use,
since such blowers are incapable of ralsing
the pressure to this degree. ~ A piston pump
18 also unsuitable because of the intermittent
character of its delivery. While it 1S POSSI-

ble that varying forms of pump may be de-
vised for satisfying the requirements, so far
20

as 1 am aware, the only construction which
will give the necessary six pounds raise, and
at the sanme time deliver its output in-abso-

lutely steady flow, is the form dlagrammatic-
ally shown, having an eccentric drum with

blades slidably projected therefrom. Of

- course 1 do not claim anything novel in this

30

: w!}ﬂion of the arrow.
‘rality of blades, it is
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its
ute.
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construction of pump, but merely in its com-
bination in the system. As indicated in the
drawing, the rotary element 13 has blades 14
radially impelled therefrom, and eccentric-
ally rotates within the casing 9 in the direc-
On account of the plu-
evident that the gaseous
current is impelled through in an almost ab-
solutely uniform stream at the same time that

The output of the pump 9 is, of course, a
coustant volume, and means must be pro-
vided for compensating for the varying re-

quirements of the burners, and the melting

and annealing processes. . This.I accomplish
by the mechanism of the valve 8. The cas-
Ing 12 has a {lexible diaphragm 15 thereon ot
any convenient diameter, preferably about
eight incles, and the valve 8 is connected to
this diaphragm so as to be opened and closed
by the movements thereof.

16 designate weights, and in practice 1.

put on about sixty or sixty-tive pounds of
Iron so that the weights are effective to heur
down the diaphragm 15 and the valve 8 upon
its seat, unless the pressure within the re-
ceiver 12 amounts to one and one-quarter
pounds, or other fixed amount of about this
value. By having the diaphragm 15 of sub-
stantially {arge diameter I am enabled to se-

cure u very sensitive adjustment, of the valve |
-8 which closes in case the pressure drops the
least amount below a fixed value in the cham-

ber 12, and opens in case the pressure within

the chamber 12 rises to any degree above

such fixed value. Inasmuch as the chamber
12 1s in constant communication with the
connection 11 and the pipe 10, the pressures

the chamber 192.

This ammounts |

pressure 1s raised about six pounds abso-

886,289

the latter exactly correspond to those in

a branch connection from the pipe 10, and 18

At the point 17 is located

denotes a valve within this branch connece-

tion.
In addition to the pump 9 above described

I provide an additional pump 19 for which

there are no particular requirements, and

which may be of any description. The pump

19 serves to compress air within a reservoir
or tank 20 having a safety valve 21 set at

about one and one-hallf pounds or there-

abouts. The pump 19 is of sufficient capac-

1ty to supply all tﬁe needs of the reservoir,
any surplus issuing harmlessly through the

satety or relief valve 21. |
99

P

such pipe connection. The pipes 17 and 22
are united at the point 24, and their respec-
tive gaseous and air currents pass together
through the pipe 25 which extends annularly

around mto the form of a complete cireuinn-.

lerence or cirele, and has delivery Openings

26 tangentially disposed therein. ~ These de-

livery openings project within 2 furnace
chamber 27, | -

28 designates a melting pot within the fur-
nace chamber. _ _ _
- The operation is as follows: The process

may be commenced by building a fire B, and

opening the chrmney valve X so0 as to create

a draft and get the fire burning properly, or

the pump. 9 may be started and create a
forced draft for getting the initial combus-
tion.  After a time an incandescent body of
fuel B is obtained in the furnace A after
which the chimney valve X is closed. and

the pump started, if this has not been already

done, so that air is drawn through the inlet 1

of the generator A over the surface of the
water i the pan () through the fuel bed B,

pipe 3, sctubber D, connections 4, 7, pump 9,
and pipes 10 and 17.
is started into proper operation, the valve 29
15 closed and the producer gas immediately

acquires a certain gage pressure in the pipe

10. This pressure is immediately trans-
nutted to the diaphragm chamber 12, and as
soon as it amounts-to a fixed value of about

one and one-quarter pounds gage pressure,

tne force of the weights 16 is overcome and

‘the valve S raised oft of its seat. This imme-
diately provides an outlet for the oases
‘within pipe 10 which flow back to the sue-

tion side of the |]}ump 7.

indicates a pipe connection from the
| reservolr, and 23 indicates a valve within

When the apparatus.
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1t 1s evident that the valve 8 will op@mteﬁ, '

to permit only so much of the gas withifi the

pipc 10 to pass back into the suction side of
the pump as is necessary to keep the pres-

sure at the fixed value of about one and one-
At the same time no es-

guarter pounds. . |
cape of tne poisvnous gases is allowed to take
place to vitiate the afmosphere or form ex-
plosive or dangerous mixtures. It is now
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- essary to have two factors ] .
“and most amportant, the ability to regulate

29
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merely necessary to open the valves 18 and -

23, whereupon a large volume of the, pro-
ducer .gas at one and one-quarter pounds

pressure, and air from the receiver 20 at

about one and one-half pounds pressure will
become mixed iIn the pipe 25 and issue
through the various nozzles 26 into the fur-
nace chamber. I ' '

By virtue of the above arrangement 2 suf-
ficient amount of the producer gas and air-

are ‘brought together within the confined
space of the melting ‘chamber to develop a

large heat unit value, and in practice a sufh-

cient amount of heat is generated for melting
and annealing purposes. 1t is'of course nec-
resent. Hirst

the respective supplies of air and gas finely
to any percentage, as it is only with exact
ercentages that fuel gas- can be made to
urn. It is additionally necessary to have
absolutely constant pressures of about the
amounts indicated, which do not vary for

different quantitiés used, as fluctuating pres-

sures change the quantities of air.and gas de-
livered, and thereby the percentage of the

mixture formed, so that the flamre is liable to

go out by reason of such improper percent-
ages. While I-do not regard the utilization

of producer gas for melting and annealing,

broadly stated, as constituting my inven-
tion, I believe that it is novel with me to pro-

vide a system by which producer gas can be
delivered in any quantity at absolutely un-

varying
ometer. - | |

It will be further observed that my system
is absolutely automatic and self contained,

-and does not necessitate any source of steam

supply or compressed air for feeding the gen-

erator, as is common with gas producers of |

| i T

pressure without the use of a gas-| .

g

the ordinary illu_miﬁaﬁng- ras ty‘;i)e'. | The Sy§- -
tem is accordingly specially applicable to the

use of private installations where skilled serv-
ices are not avallable for its management,
and insurance conditions prohibit gas reser-
voirs, gasometers, and such devices. 7 -

nealing, I desire to include other burners

separately from the annealing furnace.-
L ;What I claim, 18— e
The process for generating and delivering

partial vacuum on the inlet side of a pressure

pump, connecting such inlet with-a fuel
chamber whereby air is sucked through the

_ 60.
passed across the'surface of warm water, the .

fuel chamber; the air Having previously
gas being delivered from the.pressure pump
against a weighted valve so that the valve is
not operated unless'a certain predetermined
pressure at the outlet side of the kum(}i}i'&‘s@}{*
in case such pressure is exceeded, by the

stream passes to. the point of. consumption

which may be used coincidentally with or

as to a point of ‘consumption under a uni- ;
orm .-{')ressure which consists 1n creating a
)

ceeded, the stresm of gas being then divided

under a fixed pressure, while the remainder

. While I have-shown the invention as é)p-— -
plied to a form of burner for melting and an-

50

65

operation of said valve so that part of the

70

returns to the inlet side of .the pump, and

finally adding air to the gaseous stream at a
point beyond said valve and at a pressure
‘greater than the pressure of said gas-at the
outlet side of the pump. |

In witness whereof; I subseribe my signa-

| ture, in the presence of two witnesses.

“WILLIAM C. FINCTF

- Witnesses: .
. Francis OBER,

ALFRED W, PROCTOR.
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