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To all whom it may concern:
Be it known that I, JAMES GARDNER SAN-
DERSON,a citizen of the United States,residing
at Scranton, in the county of L{LckﬁW&DI}&
s andpdtateof 1’@1111%}, Ivania, have invented cer-
tain new and usefnl Impmvements in TFur-

naces and Grates, of which the fo].lcmqnﬂ isa

specification.
My invention relates to an improvementin
1c furnaces, which may be used for either gen-
erating S‘tezml or producing gas, and 1t 18 es-
pecm}ly designed for the use of small coals,
such as wal-waste and anthracite - culm
which form a very oood fuel for use In de-—
15 vices of this kind. |
My invention consists, bro adlv in the con-
struction of the grate to be used and in the
arrangement of devices for supplying the
fuel ,:..11(1 generating the gas and steam; and
20 1Y invention further consists of certain de-
tails of novel construction and arrangement
of parts, as will be hereinafter desembed and
pointed out in the claims.,
In order that my invention may be fully

>¢ understood, I will proceed fo describe the

same with reference to the accompanying
drawings, in which—

I‘lﬂm*e 1 is a vertical section of my im-
proved device. Fw 2 is a horizontal section
30 taken on the line 2 2, Fig. 1. Fig. 3is a hori-
zontal section taken on the line 3 3, Fig. 1.
Fig. 4 is also ahorizontal section taken on the
hne 4 4, Fig. 1. TFig. 5is a detail view of a
modified fmm of 01‘&136.. Fig. 6 is a detail

35 vertical section of the form of orate shown in

Fig. 5. Fig. 7 is an elevatmn, partly in sec-
tumj of another modification of the arate.

Fig. 8 is a plan view thereof, and Fig. 9 s a

detail perspective of a portion of one of the
40 rings forming the grate. |
I'n the smd draw ngs, 1 represents a hoiler

adapted to contain Water aﬁd provided with.

the combustion-chamber 2, located within
the boiler, the lower end of which 1s corru-
45 gated and tapers inwardly, the chamber 3,

into which the products of combustion pass,.

and the exit-flue 4, which conducts away the
products of combustion from the chamber 3.

5 represents a number of tubes connecting

co the chambers 2 and 3, through which the

products of mmbustmﬂ pass. Thus it will be
seen from the dmw:m gs that a large mnount

of heating-surface is presenfed to the water
in the boiler. I do not, however, claim this
form of boiler as part of my invention.

55

6 represents my improved grate, located

centrally within the combustion-chamber 2.
The grate 6 is formed with the conical perfo-
1*&139(:1 head 6%, which is also corrugated, and
with the tubula& extension 7, the lower end of
which fits in the eylindrical extension S of the
passage 92, thr ough which air and steam are
admitted to the eomb11_5131011—:311&1111)61‘ The
perforations in the head are of such size as
will freely admit airto all parts of the cham-
ber, but are not large enough to allow ashes
or Clmkers to pass thrmwh them
As will be seen from the drawings, I have

provided the extension 7 with a series of teeth
9, which are engaged by the teeth of the rack
103 secured at each end to the pivoted levers
11. By ths means the grate is oscillated to
shake the fire, and as it is 056111&13@(1 the c¢link-
ers as they pass downward are ground between
the corrugated surfaces of 13110 head and ta-
pering bottom of the combustion-chamber.
Before the oscillation of the grate it is raised
by means of the lever 12, whleh carries at one
end the rod 13, secured to the grate at 14 and
15 in the mannershown. VWhen the lever 12

is forced down, the grate is raised, forming

an opening between the edge of the grate-head
and the combustion- chamber whmh permits
the ashes and clinkers to fall into the ash-pit
16 as the grate is oscillated from where they
are removed through the opening 17, closed
by the door 18. The oscillation of the grate
is still permitted after it has been mlsed oW -
ing to the length of the teeth formed on the
tubulm* extension. The grate may Dbe oseil-
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lated by means ofher Lharl what 18 shown—

as, for example, a rod may be connected to
the tubular extension of the grate and ex-
tended to the outside of the ash- -pits, and by
the horizontal movement thereof back and
forth the grate may be oscillated.

In Figs. 5 and 6 I have shown a modified
form of my grate. In this form I employ a

number of corrugated rings 19 and smooth

rings 20, altemately arranged one upon
another and secured teﬂether by the rod 13,
the head of which is countersunk in the top
ring and held therein by means of the nut 21,

which is jammed against the web 22, carried

100




40

so that as the fuel is fed into the chamber it

will be evenly distributed around in the cham-
ber, as will be seen by the dotted lines in
Fig. 1. |

27 represents a steam-dome located on the

boiler 1, and it may be, if desired, within the

- upper portion of the combustion-chamber,

45
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ted lines; but the hopper 1s filled to keep up

although I have shown it located outside of

the furnace, and 23 a pipe leading therefrom

to the passage 9*, at which point the end 1s

tapered to form a jet and turned inward so

as to direct the steam through the passage
and openings 33 in the grate extension. DBy
this arrangement a forced dratft may be had
in order to make the fire burn more rapidly
when desired.

30 represents a water-glass, sl a cock for
drawing off water {rom the boiler, and 32 a
feed-water inlet to the boiler, which 18 opened
when the boiler is to be filled.

The operation of the apparatus is as fol-
lows: The hopper being supplied with fuel
and the valve raised, the fuel falls through
the chute onto the grate until the furnace is
charged with fuel to the extent shown in dot-

a continuous supply of fuel. The fuelin the
furnace being fired, combustion is aided by
the draft through the passage 9* and the tu-

ciprocating the rack, substantially as shown
and described. | |

2. A grate having a conical head formed of

ranged ; substantially asshown and described.

3. A hollow conical grate formed of plain
and corrugated rings arranged alternately
one upon the other, having draft-passages
between the rings and provided with means
for oscillating the grate, substantially as
shown and described. -

4. In afurnace, the combination of a suit-
able boiler, a vertical fuel-magazine located
in sald furnace, a combustion-chamber hav-
ing a conical grate provided with a tubular

| portion having openings formed in it, located

therein, said grate being hollow and having
openings from the interior to the combustion-
chamber, a draft-passage 1in communication
with the tubular portion of said grate, and
sultable means for turning the grate so as to

regulate the draft; substantially as and for
{ the purpose set forth.

5. In a furnace, the combination of a com-
bustion-chamber havinga corrugated tapered

lower end, a corrugated conical grate fitting

in the lower end of said combustion-chamber
and having connected therewith suitable
means for raising it within the combustion-

{ plain and corrugated rings alternately ar-

IIG

115

120

125

I30




1

IO

561,729 g

chamber and at the same time oscillating 1it,-

substantially as shown and described.
6. In afurnace the combination of a com-
bustion-chamber having a tapered lower end,

a grate having a conical head, a rod secured
to said grate, a pivoted lever adaptedio carry

the rod at one end, and to be operated at 1ts
other end to raise the grate, a series of teeth
carried by said grate, a rack in engagement
therewith and a lever secured to the rack for
reciprocating it, substantially as shown and
described. | | -

7. A conical grate made of a number of

superposed rings resting one upon another
with their parallel faces overlapped to pre-

vent the eseape of fuel and spaced apart to

form lateral air-passages and having grooves

on their surface in communication with the

Jateral air-passages, substantially as and for

the purpose set forth.

3.” A hollow conical grate formed of anum-

ber of superposed rings each being provided
with openings and lugs, and with lateral pro-

1

I
p—

jections for forming an intermediate space

substantially as shown and described. .
9. A hollow conical grate formed of a num-
ber of rings, each being provided with lugs
and openings adapted to fit In & correspond-
ing opening and receive a corresponding lug
on a superposed ring for the purpose of spac-
ing the rings apart and prevent any relative
movementof the rings,substantially as shown

“and described.

10. A furnace having a fuel-magazine, a
combustion-chamber with an inwardly-in-
clined base, a conical grate located beneath
the magazine and within the combustion-
chamber, a vertical rod supporting the sald
orate, a pivoted leversupportingthe saidrod,
and alever having meansin connection there-
with for revolving or oscillating the grate,
substantially as shown and described.

| | JAMES GARDNER SANDERSON.
Witnesses: |
J. ATTICUS ROBERTSON,
- F. L. HITCHCOCK.
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