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UNITED STATES

FREDERIC THUMAN,

& GLASGOW, OF NEW YORK, N. Y.,

PATENT OFFICE.

OF EVANSVILLE, INDIANA, ASSIGNOR TO HUMPIREY

AND LONDON, ENGLAND.

GAS-GENERATOR.

SPECIFICATION forming part of Letters Patent No. 557,248, dated March 31, 1896.

Application filed December 13, 1835,

To all whom it may concern:
Be 1t known that I, FREDERIC TH UMAN Q

citizen of the Umted States, and a remdent

of Evansville, in the eounty'of Vanderburg,
-5 1n the State of Indiana, temporarily residing

in London, England, have invented a certain

new and useful Improvement in Gas-Gener-
ators, of which the following is a true and
exact description, reference being had to the

10 accompanying drawings, which form a part
of this specification.

My invention relates to gas-generators of
the kind in which gas 1s ﬂenerated by passing
airor steam thr ounh a prewously-h eated mass

15 of carbonaceous fuel and 1t has particular
reference to the construction of the orates
upon which the fuel massissupported in the
generator and to the combination of the grates
with the generator.

20  As heretofore constructed generators of
the kind referred to have been provided with

cleaning-doors extending through the walls

above thelevel of the grate-surface. Usually
these doors open both above and below the
25 grate-surface, so asto give access at the same
time to the ash-chamber and to the top of the
orate, access to the grate being necessary for
the introduction of the ¢leaning-tools and the
extraction of the clinker and ash. Much
30 trouble has been found to ensue from this
construection, particularly in water-gas gen-
erators, in which steam 18 from time to time
reversed in its direction of passage through
the fuel. The principal mischief 18 the tend-
5 ency to fuse away the fire-brick lining of the
generator immediately over the cleaning-
doors, and this is caused by unequal distribu-
tion of the air-blast and steam and by the
lodgment of fuel in the fire-door openings.
40  The object of my invention is to avoid the
mischief and mischievous tendencies men-
tioned,and thisIacecomplish by supporting my
orate normally substantially at the level of the
top of the cleaning-doors, and at the same
45 time so constructing the grate that it can be re-

tracted or removed in sucha manner asto give

passage through the cleaning-doors to tools
and clinker. It is notobviouslynecessary to
move the entire grate-surface for this purpose,
50 and I therefore preferably construct the grate
in sections, some of which, registering With

| grate.
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the cleaning-doors,can be moved insuchaway
as to give the necessary opening through the
doors to the top of the grate.

The further purpose of my invention is to
provide a means of removing all the clinker
and ash from the fuel-bed with the removal

of the least possible amount of valuable fuel

from the generator. Asgrateshaveheretofore
been constructed large quantities of valu-
able fuel have been allowed to fall through
the spaces of the grate-barsinto the ash-cham-
ber during the process of cleaning the fire
and were subsequently withdrawn with the
ash, thus decreasing the fuel economy. To
avoid this, I have in my invention provided a
means of closing at will the spaces between
the grate-bars of the fixed portions of the
This I accomplish by means of a sec-
ondary movable grate or grid so constructed
that its bars can be made to close the spaces
of the upper primary grate during the period
of cleaning the fire and can be retraeted dur-
ing the tlme that the generator is in action.
Desel 1ptions of this mov&ble secondary grid
are given in the accompanying speciﬁcabion.

Reference is now had to the drawings,
which illustrate convenient and practicable
constructions embodying my invention, and
in which—

Figure 1 1s a plan view of the lower part

of a water-gas generator embodying my in-
vention in what I believe to be its most con-

venient form and taken on the cross-sectional
line 2 2 of Fig. 2; and Fig. 2 is an elevation
of the same part of the apparatus, taken on
the section-line 1 1 of Fig. 1. Fig. 3 is a per-
spective view of one of the pockets B’ shown
in Figs. 1 and 2. Iig. 41s an elevation, on a
,small scale, of a water-gas generator hwmn*
connections for the reverba,l of the stea,m
Fig. 5 is a plan view on the section-line 3 3
of I‘w 6, showing the bottom of- a modified
form of appa,la,tus and Iig. 6, an elevatmn
on. the section-line 4 4 of I‘10* 5. Fig. 7 is a
cross-section on line 6 6 of ]':'1g 8 of a modi-
fied construction, Fig. 8 being a section on
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line 5 5 of Fig. 7, smd Fig. 9 a section on line

77 of Fig. 7. |
of Fig. 11 of another modification, Fig. 11 be-
ing a section on line 8 8 of Fig. 10, and Figs.
12 and 13 detalls of construction. Fig. 14 is

Fig. 10 1s a section on line 9 9
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a section on line 11 11 of Fig. 15 of still an-
other modification, and Kig. 15 is a section
on line 10 10 of Kig. 14.

A in each of the figures indicates the gen-
erator, and in Fig. 4 the generator is shown
as provided with air-blast inlet G situated be-
low the grate, (indicated at B.) Gas-take-off
pipes lead from both the bottom and top -of
the generator, and are indicated at J and J',
valves K and ' being provided in each pipe
and both pipes connecting with a common
take-off J=.

I and I’ indicate steam-pipes connecting, |

respectively, with the conduits J and J’ and
by which steam can be turned in at the bot-
tom or top of the generator. This1s the type

of apparatus in which my improvements are
peculiarly valuable; but it will be understood
that myinvention is also adapted for use and
is to be advantageously used with water-gas

generators in which the air and steam 18

passed through the fuel only in one diree-

tion - and also with fuel-gas generators.
I, &ec., indicate cleaning-doors leading

into the ash-chamber below the normal work--

ing position of the grate, and which doors, as

I have above explained, usually extend for

some distance abovethe grate to give passage

to cleaning -tools and for the removal of
clinker and ash.

In Figs. 1 and 2 the grate is shown as made
up of parts or sections B, B? and B, in Figs.
5,6,7, 8, and 9 as made up of the sections I3
and B2 in Figs. 10 and 11 of sections B and

Bt and in Figs. 14 and 15 of sections B*, B
in all cases indicating a fixed grate-section,
while the portions marked B', B B3 B% and |

IB* are movable.
The normal level of the grate, at least when

it registers with the cleaning-doors, and pref-.
erably throughout, should in all cases be sub-

stantially that of the top of the cleaning-
doors F, so:-that in operation the fuel-charge

lies abovethe level of the tops of these doors,

and in order to permit of the insertion of
cleaning-tools and. the extraction of clinker

and ash:the grate must be retractable to such
an extent as will secure an opening of the re-
quired size for this purpose through the doors
and onto the upper surface of the grate. 1

accomplish this in the construction shown in

Fig. 1 by making the portion of the grate in-

dicated at B fixed, while the portions register-
ing :with the cleaning-door are made retract-

able. As shown, I provide supporting-bars
C C, extending across-and below the station--

ary grate-surface B, and on these bars 1 rest
the inner ends:of grate-sections B?, the outer
ends of which extend into the cleaning-doors

and are supported on cross-bars E’ resting on |
ledges E formed in the sides of the door-open-

ings. Of course any convenient means may

- be employed for supporting the outer ends of
the: sections I3°; but: the use of removable
“cross-bars E', as shown, is desirable, because:
by drawing these bars backward out of the |
lugs:E the outer ends of the sections B® are !

sections B? through the door-openings.

557,243

allowed to fall down, giving at once access to
the fire above the grate over the top of Tt]];lle

e
portions of the grate-sections B* which extend
within the generator-chamber are made up of
orate-bars, as indicated at b°, while the outer
portion, which normally lies in the door-open-

ing, should consist of a flat plate, as shown.

When, as in the construction shown in Figs.
1 and 2, I make the movable grate-section re-
movable, it is advisable to supply supple-
mental means for sustaining the portion of the
charge normally lying above the removable
sections when they are withdrawn, and what
I may call the ‘“pockets” B’ are provided for
this purpose. These pockets rest at their in-

| ner ends b upon the cross-bars Cand at their

outer ends b* on cross-bars D', supported on

ledges D formed or fixed to the. sides of the

cleaning-doors.- The bottoms &' of the box
slope downward, as shown, and are prefer-
ably provided with slots; as shown at 4% and
with side walls, as indicated at 6°. It will be
obvious, of course, that these pockets will
support the fuel when the sections B* are

withdrawn and that cleaning-tools can read-

ily be passed through the door over the tops of
the pockets and clinker and ashremoved from
the grate through them. . After the grate has
been properly cleaned the bars E'are replaced
in position and the sections B* can then be
driven over the bars to their normal opera-
tive position, as indicated in Ifig. 2. The
portion of the fuel lying in the pocket below
theremovablesection being withdrawn before
the doors F' are secured over the openings, it

will be seen that the sloping bottom 0’ of the

pockets will guide the front ends of the mov-

“able sections to position, while the side walls
b3 will also serve as guides, preventing a lat-
eral displacement. It will also be evident

that as the air has free access to the back of
the pocket B', and thence to the under side of

the movable sections B? the draft will be
-evenly distributed over the entire grate-sur-

face even if the slots 0! are not provided in
the bottoms of the pockets.
- N indicates a device for closing the open-
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ings through the grate while it is being

~cleaned. Itisa grid-like device having open-
ings corresponding to those of the grate and

is movable by means of a secrew N" and han-
dle N? upon slides, here formed on bars C,
so as to close the grate-openings while .the

‘operation of cleaning is going: on and so pre--

vent the loss of valuable fuel through the

ograte.
O

- G-in all the figures indicates the air-blast
~opening below the grate, and II in Figs. 2

and 6 indicates a steam-pipe leading below
the grate.- |

I is an opening in the ash-chamber into
which a gas-take-off pipe J may lead.

other

_ %

This
take-off would normally be higher up in the
‘ash-chamber.

Referring to. Figs. 5 and 6, B, as in the
igures, indicates the stationary por-
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tions of the grate, while B?indicates the va-
rious retractable sections of the grate. In
this construction a single transverse support-
ing-bar C' extends across the middle of the
generator, and to it are clamped hinge-bars
¢ by means of a clamp such as shown, the
inner ends of the section B® being hinged to
the bars ¢, while their outer ends extend into
the cleaning-openings K. In operative posi-
tion the outer ends of the sections B?® are
thrust upward against the top of the clean-
ing-door openings, as shown at the right-hand
side of Fig. 6, wedge-blocks L being a con-
venient means of holding them firmly in this
position. On the withdrawal of these wedge-
blocks or other supporting devices the outer
ends of the sections B® will fall down to the
bottom of the openings I, as indicated at the
left-hand side of Fig. 6, permitting the entry
of tools and the withdrawal of clinker. The
entire section of grate on each side of the
cross-bar C’' may be hinged, but it will be suf-

ficient to hinge only those portions which

register with the cleaning-doors, as shown in
the drawings.

M’ indicates a movable cross- bar in the
upper portion of the cleaning-door, supported
on brackets M, the funection of the bar in
this construction being to afford a rest to the
c¢leaning-tools.

Referring next to the modification shown
in Kigs. 7, 8, and 9, it will be seen that sta-
tionary portion B of the grate is supported
upon two cross-bars C C, as in Figs. 1 and 2.
The movable portions cf the grate (indicated
at B® B®, &ce.) are substantially like the simi-
lar portions indicated 1in Figs. 5 and 6 by the
same letter, but rather shorter, being hinged
to rods ¢ secured to thé two cross-bars C C.
An advantage of this construction is that it
permits of the use of the grate-closing device
N shown and described in connection with

Figs. 1 and 2, such a use being obviously in-

convenient, if not impracticable, with the
construction indicated in Kigs. 5 and 6.
Referring next to the construction shown
in Figs. 10 to 13, in this modification I have
indicated stationary grate-sections B B con-
structed and placed with regard to the clean-
ing-doors I’ substantially as is usual with
the grates heretofore used, the grate-bars be-
ing supported on a central cross-bar C° upon
a flange extending out from the body of the
generator and indicated at C<, while the por-
tions extending into the cleaning-bars are
supported on cross-bars Ct. Theadvantage of
my invention is imparted to this construction
of grate by the use in connection with it of re-
tractable portions B*B?, &c., which are thrust
in through the openings ¥ over the top of the
grate bELlS forming in themselves at their
outer ends supplemental series of grate-
bars which inchne upward from the level of
the stationary portion of the grate to the top
of the cleaning-bars, as shown in the draw-
ings. While I much prefer to raise the whole
level of the grate to the top of the cleaning-

cylinder which isin operation.

bars, the use of these refractable grate-sec-
tions B* permits the advantage of my inven-
tion to be secured in great measure without
changing existing apparatus.

Obviously the use of the unbroken station-
ary grate-surface permits of extended use of
the grate-closing device N, which in this con-
struction ecan practically close the entire
grate, the sliding grid being here shown as
supported on cross-bars C° (.

In Figs. 14 and 151 haveshown stillanother

70
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modification embodying my invention, the .

orate-surface being here divided into two sec-
t1ons B° B3, each supported upon cross-bars
Ct¢, which in turn rest upon the top of ver-
tieally-movable supports indicated at O O

and here constituting piston-rods extending

into the cylinders P and provided with pis-

80

tons situated inside of the cylinders, P'indi-

cating conduits through which fluid under
pressure 1s 111trodueed into the cylinders or
permitted to flow out therefrom, with the re-
sult of either raising or lowering the grate-
section resting on the rod O belonging to the
- Inthe lower
position, as shown at the right-hand side of

Q0

Fig. 15, the grate-section is. lowered to the

bottom of the cleaning-bar ¥, and a cross-bar
S may be conveniently supplied for sustain-
ing the weight of the grate-bar section at that
point. On the left-hand side of Iig. 15 the
erate-bar section B° is shown as elevated to
the top of the cleaning-opening, and in order
to support it there independently of the pres-
sure in the cylinder P, I have shown cross-
bars R resting at one end of the bottom .of
the eleamnﬂ*-bar F and at the other end in
slots Q’, formed in a cross-bar Q, which lies
ACTross the center of the generator between
the two grate-sections B°B°. Any othersuit-
able means can be employed for lowering or
lifting the portions of this form, suchas steam-
power, SCrews, or a combination of levers. In
this modification of my invention 1t is ob-
vious that the closing device previously re-
ferred to as N will not be necessary, as the
grate or portions of the grate lowered to be
cleaned will rest substantially upon the bot-
tom of the ash-chamber, thus making it im-
possible for any of the fuel to fall through
the bars. It offers the advantage of allowing
one section of the grate to be lowered at a
time. 'Thus the inner portion of the lowered
section is as accessible for the purpose of re-
moving clinker as the outer portion adjacent
to the cleaning-doors.

Having now described my invention, what
I claim as new, and desire {0 secure by Letters
Patent, is—

1. Incombination with a gas-generatorhav-
ing cleaning-doors as I, a grate situated in
said generator and having the portions of its
surface which correspond with the cleaning-
openings normally flush with the tops thereof
but retractable thereirom in order to give ac-
cess to the top of the grate through said clean-
Ing-openings.
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2. Incombination with a gas-generator hav-
ing cleaning-doors F, a grate normally sup-
ported at or about the level of the tops of

sald doors and arranged to be retractable be-

low the levelof the door-topsin order to give
passage to cleaning-tools and clinker.
3. Incombination with a gas-generator hav-
ing cleaning-doors If, a ﬂ'mte nmma,lly sup-
ported at or about the level of the tops of
said doorsand having sections thereof retract-
able as described, to give passage to cleaning-

tools and clinker between the grate and the

tops of the doors. --

4. Incombination with a gas-generatorhav-
ing cleaning-doors If, a f}‘l&te normally sup-
pcnted at or about the level of the tops of

said doors and having retractable sections,
the inner ends of: which are sustained aft sa;id

level by.fixed supports, and removable sup-

portsfor the outer ends of said sections where-
by said outer ends can be dropped at will to.

a lower level. |

5. In combination with a water-gas gener-
ator having cleaning-doors as F, a grate hav-
Ing a ﬁxed portion B Suppmted at or about
the level of the tops of the doors and movable
portions registering with the doors and capa-

ble of beinw retmcted to admit the withdrawal

- of elinker f1 om the grate.

39
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tops .of the doors,

6. In combmatmn with a water-ﬂ"as gener-
ator having cleaning-doors as If, a ﬂ'mte-see- |

tion B supported---at .or about the level of the
tops of the doorsand grate-sections B*adapted

to be removed and mselted through the clean-

ing-doors.

7 In combination with a water-gas gener-

ator having cleaning-doors as I, a grate-sec-
tion B supported at or about the level of the

toberemoved and inserted through the clean-
ing-doors, and pockets B’ sﬁuated below said
sections B2 and adapted to support the fuel |
when said sections are withdrawn.

8. - In combination with a water-gas gener-

ator having cleaning-doors as If, a gr ate sec-
tion I3 supported at or about the level of the
tops of the doors, grate- SBGUOH% B~ adapted

oerate-sections B* adapted

557,243 .

toberemoved and inserted through the clean-
ing-doors and pockets B’ having inclined bot-
toms b’ extending up to or near the level of
the fixed grate- Seetlon situated below said

sections B? and adapted to support the fuel-

when said sections are withdrawn.
- 9, Im combination with a water-gas gener-
ator having cleaning-doors as I, a W1ate-sec~

tion B supported at or about the- level of the

50

tops of the doors, grate-sections B* adapted

to be removed and inserted through the clean-
ing-doors, and pockets B’ having inelined bot-
toms b’ e*{tendmﬂ' up to or near the level of

the fixed nmte-seebmn and side walls 03 ex-

tcndmﬂ' to or about the same level.
-~ 10. In combination with a water-gas gener-

ator having cleaning-doors as F,
tion B supported at or about the 1eve1 of the

a gr ate Sec-

0o

tops of the doors, grate-sections I3 adapted

to be removed and inserted through the clean-

ing-doors, removable supports as E' adapted

to suppmt the rear of the sections B* and

pockets as B’ adapted to support and ouide
to position the inner ends of said sectlons

" 11. In combination with a water-gas gener-.

ator having a grate and cleaning- doms I for
the removal of clinker and ash from the top
of said grate, a movable grid situated below
the grate and adapted to open or c¢lose the

01ateﬂ0pemnfrs at will.
- 12. In combination with a gas - generator

having cleaning-doors as I, a ﬂ'mte situated
in SEle ﬂ*enemtm and having the portions of
1ts sur face which conespond with the clean-

ing-openings normally flush with the tops

thereof but retractable theretrom in order to
oive access to the top of the grate through
md cleaning-openings, and a “movable grid

sitnated beneath all or a portion of the nmte
whereby the grate-openings can be opened-or
closed at will.

- London, December 2, 1899.

FREDERIC THUMAN.

- Witnesses:
WILLIAM SKEATE,
A. W. LOVELL.
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