PATENTED JUNE 21, 1004,

No. 763,313.
D. McDONALD.
WATER GAS GENERATOR.
o 4 SHEETS—SHEET 1.

APPLICATION FILED JAN, 21, 1903.

T S

NO MODEL.
‘5\‘0 o N

LN .
N _ 22l AN

- L ol
iy
Ly k-
ry
r—§+
'
b
1
1
0 *-
) -
r
+
]
- -
.
-

- ’E'
i
ry
r

e — 1
— N AT k
— =
= |
- \'h‘ ] l
— Y o —
T—— | p— S pa— -.H-_.‘j_ “ [y

YT —
J
1

i

1

) .
e
A
I
P

i
i

\ e
L i _
\ _
INVENTOR
Lvzet/r

llj T__: L . .-r ‘
‘ n 1 = =BEilt----— {
 WITNESSES: o \B ' 5
A7 J% Dirtee e 775
' - — A M
— I i=————— B ’
~ ATTORNEYS.

THE NOARIS PLTERS €O, PHOTO-LITHO, WASHINGTON, 0. C.




No. 763,313. ' o . PATENTED IUNE 21, 1904,
D, McDONALD.
WATER GAS GENERATOR.

APPLICATION FILED JAN, 21, 1903,
NO MODEL. | -

1 3 -
' e i‘ by
. Al .
R i“" i -
G \ ) o -r ‘ J
N\ N 7/ ;
- [ J'
B h
_ 5 /
\ | 5
: /
A |
' e o g, =V/ )
' 7 Fros .I E \
lllr.-n"" ad Y l
’*:"' = "'u‘ \ : i
- z \ \ |

\% W/TNESSES: INVENTOR o
F\\ % %y D rvzce e M Devace bt
R T ‘

—— At - -

o ;."’ “a..‘ ), 8 . |
0 - 77 L

™

r

 ATTORNEYS.

IS PETERS CO., PHOTO-LITHO., WASHINGTON, O L.

— .



No. 763,313. _ PATENTED JUNE 21, 1904.
D. McDONALD. '
WATER GAS GENERATOR.

APPLIOATION FILED JAN. 21, 1003 | :
_ 4 SEEETS—SHEET 3.

NO MODEL.

L -
| || r
i -

B s ol el S S S B W e Sk L B - T T T

= // : INVENTOR |
' // 7 L A7 Do a?l?.
7 ' Y M ’ g(; '

Z / ‘ e,
‘*@ ' ATTORNEYS. '

THE NORRIS PETERS CQ., PROTO-LITHO., "WASHIRGTON, D, C.



‘No. 763,313, - ~ PATENTED JUNE 21, 1904.
D. MoDONALD. _ R
WATER GAS GENERATOR.

| APPLIOATION FILED JAN. 21, 1903. | | |
NO MODEL. 4 SEEETS—SHEET 4.

.
9
T | T I . Q " |
= 7 LM N \\ | 4 |
7 - | o
| | | '_ | | |
| [ =l L7 S ; -
L7 oAF agsssy N\ AL B
N X N s~ _]|1-l].'l_"”‘1'l_‘lIIT_:\ o - |
R \ N NZ IU""TI:'}D:'\ ' -
| . [T_TC-T
N = < “ \ B e e el '
N . T Ty T
’ A J\}ij\\\\ N = II L 5
& @ NS N\ SR e |
‘ JINE 2o L
—— 1T T
| . \ ¢ -
L N\ '
S N
J 5 '
WITNESSES: '  INVENTOR

FRGL . Z&WM f
| BY '

ATTORNEYS.

~ THE NORRIS PETERS Ci}. PHOTO-LITHO., WASHINGTON, D. €,



10

L5

20

30

35

40
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UNITED STATES PATENT OUFFICE.

DONALD McDONALD, OF LOULSVILLE, KENTUCKY.
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SPECIFICATION foi*ming part of Letters Patent No.‘763,313, dated June 21, 1904.

Application filed Jannary 21,1903, Serial No. 140,044,

(No model.)

To all whom it may concern:

Be it known that I, DoxarLp McbDoNaLp, of
Louisville, in the county of Jefferson and State
of Kentucky, have invented a new and useful
Improvement in Apparatus for Mahintr Wa-
ter-(zas, ot which the tollowmo' 1S A, speclh-
cation.

My invention is in the nature of an appa-
ratus for making water-gas from soft or bi-
tuminous coal by which the volatile matters

in the soft coal are saved and utilized to en-

rich the gas and the soft coal is coked In a
way to economlc‘ﬂly use 1t in this process of
oas-making.

Attempts* have heretofore been made toutil-
ize soft coal for making water-gas:; but a dif-
ficulty has been encountered in that the blast
in passing through the soft coal carries away
the volatile m‘l,tters A ton of soft coal con-
tains about five hundred pounds of volatile
bitumen and fifteen hundred pounds of coke.

In my invention the volatile bitumen issaved
and utilized by being made to take the place
of oils for enriching the water-gas, and the
coke made 1s very much cheaper than coke
purchased from ovens or coal-gas works.

My invention consists of a novel construc-
tion of apparatus which permits the above re-
sults to-be carried out, which I will now pro-
cecd to describe, with reference to the draw-
Ingos, in Wthh—

Flo"ure 1 is a vertical section of the upper
part of a generator constructed 1n accordance
with my invention. Fig. 2 is a horizontal
section taken on the broken line 2* 2" 2° 24,
showing also the superheater and its connec-
tion. Fig. 3 1s an enlarged detail, in vertical
section, of the valve which controls the pas-
sage of gases from the generator to the super-
heater. IFig. 4 is an underneath view of the
valve. TFigs. 5, 6, and 7 show three different
positions of the valve on the valve-seat. I}ig.
8 is a general plan view of the entire appa-
ratus; and Fig.9isadiagrammatic view, partly
in cross-section, of the entire apparatusspread
out to permit the operative relation of the
parts of the apparatus to be seen.

~ In the drawings, A 1s an ordinary water-
aas generator, I3 the superheater, and C the

50 liguid seal, in which in a general way the wa-

“erator.

ter-gas 1s made as usual—that is to say, steam

1s admitted to the fuel in the generator from

a pipe below (not shown) and the gas passes
to.the top of and down through the super-
heater and then through another pipe R, Fig.
9, to the liguid seal.

Inmyinvention (see Figs. 1, 2, and NI form
1n the top part of the gen erator a circular flue
A’ about six feet below the charging-door A”

‘This flue 1s built in the wall of the generator,

occupies a horizontal position, and opens into
the generator through a series of open-
INgs & @ .-

On the side of the generator near the top
1s built an offsetting Vertical stack D, formed
of a metal jacket and a fire-brick lmmg, the
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lower part of the stack being divided into two

flues 2 and 3, of which the flue 3 communi-
cates with the circular flue A’ in the genera-
tor, while the flue 2 communicates on a higher
level with the interior of the top of the gen-
At the top of the stack D there is
also formed arecess1, Fig. 2, which, with the
flues 2 and 3, dividesthe top of the stack into
three equal parts, surmounted by a valve-seat

', of soapstone, which is fixedly held to the
other casing of the stack by screws, lugs, or
other suitable means, as seen in Fig. 3

The
part 1 communicates with the pipe F, that
leads to the superheater, while 2 and 3 com-
municate with generator, as already described.
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On top of the valve-seat K’ there rests and .

turns about a vertical axis a hollow cylin-
drical cap-valve K, closed at the top and sides

and having a chamber within 1t which opens

through the bottom through two equal ports

¢ and &, (see Fig. 4,) corresponding in size

and position to any two adjacent ports of the
three ports 1 2 3 in the valve-seat E'.. The
valve E 1s made of soapstone and has a cen-
tral axial core ¢ and i1s fixed to and carried in
an external metal casing ¢'. This valve is ar-

ranged to be turned about a vertical axis, so as

to place its two communicating ports ¢ ¢ into
open communication with any two adjacent

ports of the ports 12 3, and for this purposea
| central stem H is rigidly attached to the valve

by means of the external metallic casing ¢' and
extends through the cover J of the stack D
and has a handle H' attached to 1t, by which
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1t 1s turned. The hub of the handle fits on
the squared end of the shaft and is retained
by a screw-nut H°. As the valve is rather
heavy, 1n order to facilitate its turning upon
the seat 1t is first raised slightly, and for this
purpose {(see Fig. 3) the stuffing-box J,
through which the stem H emerges, 18 screw-
threaded on the 1nside, and a sleeve 1 is cor-

“respondingly screw-threaded on the outside

and 1s provided with rigidly-attached handle
I', and when these are turned the sleeve I
rises and bears against the hub of the arm H’
and lifts the valve through stem H. To re-
duce friction between the handles I’ and the
hub of the arm H', two movable washers s,
with ball- bealmos between them, are mtel—
posed between the same 1n such a way that
when the handie 1" is turned to the left the
weight of the valve is suspended by means of
the stem H and nut H®, which rests on the
handle-hub H', which latter 1s carried on the
ball-bearing Washer.

From the top of the generator there is car-

“ried an eight-inch cast-iron pipe L, (see Fig.

1,)1] a(]lno over to the seal and d]ppmo* under
the water of the same. This pipe has a but-
terfly-valve (3, a test-light (+/, and an escape-
pipe (3, contr olled by a stop- “cock G,

The operation of the apparatus is as follows:
The generator, Figs. 1 and 9, is filled with
coke a little above the line K X K. The air-
blast 1s sent up through this coke until it be-

~comes thoroughly heated and until the whole

top of the generator is red hot. As soon as
this coke is hot about one ton of soft coal is
dumped on top of it and the rotary valve E

1s turned so as to leave flue 2 open to the re-

cess 1, leading to the superheater, as seen in
Fig. 5. Steam is then turned under the coke,
passes up through the hot coke, and makes
water-gas. This water-gas passes through
the cml taking up with it a large amount ot
the volatile matter, which passes out through
flue Q and pipe K and down through the super-
heater and on through pipe R to theseal. As
soon as the run is over—that is, when the coke
ceases to be incandescent-—the valve is turned,
as in Kig. 6, so as to connect 1 and 3 and put
circular flue A’ into communication with the
superheater. The blast is then again sent up
through the coke, heating the coke thor oughly
and also heating the cml but not passing
through the coal. Such coal-g oas as 1s made
during the blast passes over throucrh the pipe
L to the seal, the quality of it bemo judged
by the test- hcrht (" and the quantity reg ulaﬁuod
by the butterﬂv-valve (>. The vent-pipe (3,

IFig. 1, is left open during the early blasts on
the m‘whme that 1s, the blasts which are
made before the coal is dumped in—so as to
prevent those blast-gases which leak past the
butterfly-valve (x from passing through the
seal and mingling with the finished gas. While
the coke is being blasted in the usual run, the
blast-gases pass up through the generator A

763,313

into the circular channel A’, out through the
flue 3 in vertical stack D, down thmuﬁh the
checker-brickin the super hmtel B,up thr'ouwh
the pipe R, and out of the stack - valve S.

When gas is being made, it follows the same
course, except that 1t does not enter the cir-
cular channel A’, but passes up through the
sott coal and flue 2, thence toand down through
the superheater, up through the pipe R, and
the stack-valve S being in the meantime closed
the gas passes through the pipe T, bubbles up
through the water in the seal C, and passes
out to the gas-holder through the pipe Q.
The generator A has also a pipe M M leading
from the bottom of the generator into the top
of the superheater B. ’1h1s pipe 18 controlled
by a valve N, opened and closed by means of
a vertical rod O and a lever-handle I.

When three or four runs have been made
up through the coke, the bottom part ot 1t be-
oins to get dead, zmd 1t 1s necessary to make
what is called a ‘‘down-run” in order that
this dead coke may be again heated up by
means of the sensible heat contained 1n the
hot water-gas which has just passed through

the incandescent coke in the top part of the
This down-run 1s made by turn-

generator.
ing the valve I so as to close the opening 1,
as seen 1n Fig. 7, thus shutting off the top
part of the superheater entirely from the gen-
erator. At the same time the valve N, Kig.
9, 1s opened by means of the lever. PP and the
vertical rod O, and the pipe M from the bot-
tom part of the generator is in this way
brought into conneetion with the top part of
the superheater. When this has been done,
steam is turned in, either on top of the coal
or into the cireular channel A’, and thus on top
of the coke. This steam passes down through
the coke, makes water-gas, and at the same
time heats up the dead colse before spoken of,
and the water-gas thus made passes through
pipe M into the top of the superheater, down
through the superheater, up through the pipe
R and the pipe T to the seal. Before making
this down-run the coke 1n the genecrator is
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blasted to incandescence; but that part of the

coke which 1s too cold to ignite is not heated
by the blast, and hence must be heated by the
down-run 1n the manner described.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 15—

1. In a gas-gencrating apparatus, the com-
bination of a generating-chamber, a super-
heater, means connecting the superheater with
a point in the generating-chamber intermecdi-
ate the top and the bottom thereof, means con-
necting the superheater with the generating-
chamber above the first- mentioned ¢ connecting
means, means for bringing either of said con-
necting means between the superheater and
the generating-chamber into use at will, means
for supplying steam and a blast at different

| times upwardly into the generating-chamber

11§
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from a point below both of sald connecting
means, a gas-seal, a pipe connecting the gen-
erating-chamber and the gas-seal, a test- hcrht
insaid pipe, a pipe connecting the superheatex
and the gas-seal, and an exhaust- valve in said
pipe.

2. In a gas-generating apparatus, the com-
bmation of a gener at:tno’—clnmber a super-
heater, means connecting the super hem:er with
3] point In the generating-ehamber intermedi-
ate the top and the bottom thereof, means con-
necting the superheater with the creneratm':r-
chamber above the first-mentioned connectmo‘
means, means for bringing either of said con-
necting means between the superheater and
the generating-chamber into use at will, means
for supplying steam and a blast at different
times upwardly into the generating-chamber
from a point below the connecting means,
means connecting the lower part of the gen-
erating _chamber and the superheater, a gas-
seal, a pipe connecting the ﬁ‘enemtmﬁ'—cham-

ber and the gas-seal, a test—lwht in said pipe.

a pipe connecting the superhe‘mter and the gas-
seal, and an exhanst- valve in said pipe.

3. A water-gas generator having around its

upper por tion a flue opening throuoh holes.

Into the generator and having an offsetting
vertical stack with two flues in it one opening
1nto the surrounding flue of the generatorand
the other into the generator above this flue, a,
superheater with pipe connection to the top
of this stack, and a rotary valve arr %no*ed to

turn upon the top of the stack and to connect
either of the stack-flues to the superheater sub-
stantially as described.

4. A water-gas generator having at its up-
per end a vertical stack with two flues open-
ing at different levels into the generator as de-

seribed and an outlet to the superheater, a

three-port valve-seat surmounting the same,
and a chambered valve controllmfr sald ports
sald valve being made of refra,ctory material

incased in meml and means for turning said
valve Slest‘LHtlallV as described.

5. A water-gas generator having a vertical
stack at its upper end with flues and openings

as described, a rotary valve surmounting the

same, a stem and crank-handle for rotating
said Valve, a stuthing-box with interior screw-
threads, and an extemally threaded sleeve
with handle for turning the sleeve in the stuft-
ing-box and raising the valve substantially as
descrlbed and for the purpose set forth.

6. A water-gas generator having at its up-
per end a vertical stack with two flues open-

g at different levels into the generator and

an outlet to the superheater, a three-portvalve-
seat surmounting the same, a rotary cham-
bered valve made of refractory material and
controlling the said ports, and means for rais-
ing the valve to permit the same to be rotated.

DONALD McDONALD.
Witnesses:

MarTiE Hings,
W H. CruTCcHER.
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