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UNITED STATES

PATENT OFFICE.

CHARLES A. BALL, OF WASHINGTON, DISTRICT OF COLUMBIA.

APPARATUS FOR TREATING GARBAGE.

SPECIFICATION: forming part of Letters Patent No. 529,236, dated November 13,1894,
-Application ﬁled‘Ap‘ril» 27,1894, Serial No 509,175. (No model.)

To all whom it may concérn: :
Beitknown thatl, CHARLES A. BALL, a citi-
zen of the United States, residing at Washing-
ton, in the District of Columbia, haveinvented
certain new and useful Improvements in Ap-
paratus for Treating Garbage, of which the
following is a specification. .
My invention relates to the treatment of
garbage, and refuse matters generally, and
has reference more particularly to an appa-
ratus by means of which the garbage or ref-

useis first thoroughly dried, and then burned.

in a furnace.

In constructing an apparatus for disposing
of the garbage collected each day in ecities,
there are several points that are necessary to
be considered.- In the first place, the appa-

ratus must be so arranged as to require as

little handling of the garbage as possible;
secondly, the escape of offensive odors must
be prevented, both while the garbage is
stored preparatory to final disposition and
also during its treatment; thirdly, the treat-
ment of the material should be practically
continuous and expeditious; and, fourthly,
the apparatus must besimplein construction
and capable of operation with little power and
expense.

1 have devised an apparatus for the treat-
ment of garbageand refuse, capable of effect-

ively disposing of, say, one hundred and fifty

tons of materialaday; and which possessesthe
requisites of a thoroughly successful plant.
In the drawings,—Figure 1 is a general plan
view of my apparatus, with the roof removed
and with the upper part of the main stack in
horizontal section; Fig. 2, a vertical sectional
view on the line 2—2 of Fig. 1, with one of
the drying chambers and the conveyers in
side elevation; Fig. 3, a vertica}l sectional
view on the line 3—3 of Fig. 1; Figs. 4 and 5,
horizontal secticnal views taken respectively
on the lines 4—4 and 5—5 of Fig. 2; Fig.6,a

detail view of one of the endless carriers;

and Fig. 7, a vertical sectional view through
one of the upright corner flues.

A indicates the garbage-burning furnace,
preferably rectangularin cross section, whieh

is divided into two echambers,~~a main com-
bustion chamber, and a secondary ¢hamber
A%—Dby meansof an arched top or partition D.

In the main combustion chamber is a boiler
B and a grate C both of which may be of most
any desired construction; while from the
arched top D projects a smoke stack E as
shown in Fig. 2.

The furnace proper is provided with an ash.

pit F; suitable doors opening respectively
above and below the grate; a perforated pipe
G above the grate through which air is forced
in fine streams so as to mingle with the pro-
ducts of combnstion; and, finally, with an
opening H below the grate to receive a blower,
H’, when it is desired to employ a forced
draft, all as shown in Fig. 2. .-

- At the corners of stack or chamber A, are
upright flues I, Figs 4, 5, and 7, which open at
their lower ends into the combustion chamber
at I’, Figs. 2 and 7, and at their upper ends
into the secondary combustion chamber A%
asindicated by 12, Fig:4. Chamber-A%is pro-

-vided with a closed top J, from which projects

a large pipe K, which in practice terminates
at about one hundred feet above the ground.

The smaller stack or pipe E which is pro-
vided with a valve or damper L, projects up-
wardly a short distance into the lower end of
the larger stack K, as clearly shown in Fig. 2,
80 as to deliver its gases, &e., into the large
main stack above the outlets J2.

In the sides of the chamber A% just below
thetop J,areair inlets M, Fig. 2, which deliver
air into the chamber and cause it to commin-
gle with and dilute the poisonous gases. The
hot produets of combustion emitted from pipe
E, being delivered into the larger pipe K, ere-
ate a strong draft up the latter, thereby in-
suring the delivery of all odors, &e., at such a
height above the ground as to prevent their
being noticed. '

After the fire is well started upon the grate,
the valve or damper L may be so regulated as
to direct a suitable proportion of the products
into the cornerfluesI and to deliver them from
the latter into. the secondary combustion
chamber A® at the upper end of the chamber
A soas to be thoroughly commingled with the
gases, &c., given off by the material being
dried. |

Projecting laterally from the side of the fire
chamber or furnace A is a chamber N in which
the material is dried before being burned.
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This chamber is provided with a series of
shelves O, each terminating at a short dis-
tance from one end of the chamber, thereby
forming openings alternatelyat opposite ends
of the shelves, by means of which the mate-
rial which is carried along one shelf may fall
onto the shelf below. This chamber N ecom-
muniecates at its upper end by opening P with
the chamber A? see Fig. 2, at a point above
the arched top D, and it also communicates
at its lower end by means of a pipe or flue Q
with the main combustion chamber A, above
the grate.

R indicates a fan or blower located near the
base of the chamber N and adapted to deliver
a strong blast of airinto the said chamber at
the bottom thereof, directly across the mouth
of the pipe Q. This arrangement results in
the production of a suction or draft up the
pipe Q and the carrying into the chamber N
of a portion of the products of combustion to
aid in drying the material.

The shelves O of the chamber with the ex-
ception of the first, are made preferably of
brick, over which work the endless belts or
conveyers S, Figs. 2, 3, and 6, which are car-
ried by sprocket wheels a,and supported be-
tween their ends by rollers b. “'The upper or
first shelf in chamber N has a floor of iron
radiator sections or boxes T, which will be
connected with the exhaust-steam pipe lead-
ing from the engine (not shown) or with a
pipe taking steam direct from the boiler; the
purpose of placing radiators in the chamber
being to effect a very rapid initial drying of
the material. In practice I will make these
shelves about twenty-five feet in length, and
as there are four of them, the material will
be caused to travel one hundred feet before
it can enter the fire chamber.

It isessential not only that the vapor be ex-
pelled from the material under treatment, but
that it be removed as soon as expelled, so as
not to be reabsorbed; and this very important
result I secure by highly heating the mate-
rial as it first enters the chamber N, and by
withdrawing the vapors as soon as expelled,
by a current of air which passesin a direction
the reverse of that taken by the material, the
drying effect of said air current being aug-
mented by the hot products of combustion
drawn up through the pipe Q.

TheconveyersScompriseordinary sprocket
chains ¢ to which are pivoted, by means of
links or arms d, the blades or flights ¢ as
shown in Fig. 6.

The arms d are provided each with a shoul-
der f with which the front face of the flight,
at its ends, comes into contact when the flight
is in working position, thus preventing the
flight from tipping or rocking and passing
On the rear face of each
flight I place one or more rollers g which pre-
vent the flights from resting upon the shelves.

U, Fig. 8, indicates the garbage receptacle,
provided with a door V through which the
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material is dumped, and an inelined perfo-
rated false bottom W which allows the water
to drain off before the material is removed,
the water escaping by means of a pipe X into
asewer. This box or receptacle is made sab-
stantially air-tight, and communicates by
means of aclosed trunk Y with the upper side
of chamber N; said trank inclosing an ele-
vator 7 which takes the material from the
box or receptacle U and delivers it onto the
uppermost shelf O without exposure to the
atmosphere.

It will be noted, upon reference to Fig. 3,
that the fan R shown in dotted lines is con-
nected by means of a pipe A’ with the box or
receptacle, and hence when the dump-door is
opened, the odors cannot escape from the box
but will be forced into chamber N.

The shafts of the sprocket wheels a sup-
porting and driving the conveyers S, will be
provided outside the chamber N each with
an additional sprocket wheel f, Figs. 2 and 3,
which will be engaged by a chain ¢ receiving
motion from a wheel jon a shaft k. This
shaft & will also be provided witha wheel [,
from which motion is transmitted by belt or
chain m to the fan-shaft.

From the foregoing it willbe observed that
the material dumped into the box or recep-
tacle U will be drained of its water and then
carried by the elevator Z up to the top of the
chamber N. Here it is delivered onto the
nppermost shelf O, having the radiator floor-
ing where it will be heated and the moisture
expelled. The conveyers S carry the mate-
rial along the upper shelf O from theend of
which itfallsonto the shelf next below, where
itiscaught by the second conveyerand moved
along the second shelf, this operation being
repeated until the material reaches the bot-
tom shelf from which it is delivered through
pipe Q onto the grate and burned; the ex-
pelling of the moisture and the removal of
the vapor or moisture expelled from the ma-
terial being effected by meansof the air blagt
issning from fan R and passing through the
chamber N, together with some of the pro-
ductsof combustion, in a direetion the reverse
of that taken by the material. DBy the time
that the material reaches the grate it will be
found to be thoroughly dry and in a condi-
tion for ready burning. ‘

The air that passes from the material be-
ing dried carries off the gases and more or
less dust, and this is delivered through the
openings P into the chamber A? where it is
mixed with the products of combustion de-
livered into the secondary chamber A? by
means of the flues I. The mixing of these

very hot gases, &c., with a regulated quan-
tity of fresh air, in the chamber A® causes
them to burn therein,and there is, therefore,
no possible chanece for odors to escape from
the apparatus at any time during the treat-
ment of the material. ‘ ‘
I provide the pipe Q with a hinged valve
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7, controlled in any suitable manner, Fig. 2,
which, in connection with a regulation of the
speed of the blower or fan R enables me to
regulate to a nicety the temperature of the
chamber N, '

It is undesirable that a single chamber N
be relied upon to dry the entire output, as it
would necessitate a verylarge apparatus and
throw too much strain and work upon parts
that should not be subjected to such exces-
sivework, Furthermore,ifonechamber were
relied upon, a stoppage for repairs would ne-
cessitate a stoppage of the entire work. To
avoid this, I employ four independent cham-
bers N, N/, N?, and N2 with their correspond-
ing dump boxes U, U’, U%, UB fans, elevators,
&e., as shown in Figs. 1 and 2; and in order
that the fans, conveyers and elevators may
be conveniently driven by power derived from
one engine, I employ four shafts % and con-
nect them by bevel gears p, as shown in Fig.
1, the engine, which is not shown, receiving
its supply of steam from the boiler B. Un-
der this arrangement any one or more of the
chambers may be used as desired. " The con-
sumption of the dried garbage will furnish
the heat necessary for the generation of steam
within the boiler. '

The garbage givesoff an intense heat when
burned with a forced draft, but the flues I
will carry off the excess of heat and prevent
any racing or injury to the boiler; said flues
being provided with dampers o,

In first starting the apparatus it will be
necessary to employ ordinary fuel to gener-
ate steam in the boiler, but after the appara-
tus is ready for work, the damper I will be
closed or partially closed, and the flues I
opened. These flues I are made of an area
in excess of the ordinary requirements in or-
der that there may be no possibility of injur-
ing the boiler, but by a proper regulation of
the dampers in these flues and the damper in
the smoke stack, relatively to each other, the
supply of steam may be maintained with reg-
ularity. : o

Having thus described my inveution, what
[ claim is=— )

1. Inanapparatus fortreating garbage, the
combination with a furnace having a main
combustion chamber, and a secondary cham-
ber; of a pipe K extending from the top of
the secondary chamber; a pipe E leading
from the main ecombustion ehamber to the
lower end of pipe K; flue I opening at oppo-
site ends into the main and secondary com-
bustion chambers; and a drying chamber N
communicating with the secondary combus-
tion chamber.

2. Inan apparatusfor burning garbage, the
combination with a furnace, having a main
combustion chamber and a secondary com-
bustion chamber; of flue I connecting the
two chambers; a pipe E opening from the top
of the main combustion chamberinto the sec-
ondary chamber; astack orpipe K extending
from the top of the secondary chamber; and

adrying chamber N connected with the main
and secondary chambers.

3. Inanapparatusfor burning garbage, the
combination with a furnace having main and
secondary combustion chambers; of the flue
I connecting said chambers; a drying cham-
ber N connected with the secondary chamber;
and air inlets M opening into the secondary
chamber.,
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4. In combination with a furnace provided -

with a smoke flue; an independent chamber
to receive the garbage and in which the gar-
bageis dried; a pipe independent of the smoke
flue connecting thesaid chamber with the fur-
nace; and means within said ehamber for con-
tinuously moving and feeding the garbage to
the furnace; whereby the produets given off
by the burning garbage are utilized to assist
in drying the garbage.

5. In combination with a furnace provided
withamaincombustion chamberand asecond-
ary combustion chamber; g garbage-drying
chamber opening at its upper end into the
secondary combustion chamber; a pipe for de-
livering the dried garbage into the main com-
bustion chamber; a flue I for conveying a por-
tion of the produects of combustion to the sec-
ondary chamber; and means for foreing a cur-
rent of air through the drier into the second-
ary chamber; whereby the drying of the gar-
bage is facilitated, and the dust and gases car-
ried to the secondary chamber where they are
consumed. _

6. In combination with a garbage drying
chamber N; a furnace or chamber A in which
the garbage is burned; a pipe or flue Q for
delivering the dried garbage to the furnace;
and a fan or blower R discharging air into
chamber N across the mouth of flue Q.

7. In combination with a garbage drying
chamber N; a furnace or chamber A in which
the garbage is burned, and which is provided
with main and secondary combustion cham-
bers; a flue or pipe Q for delivering the dried

"garbage into the main combustion chamber;

and a flue or opening P for delivering the va-
pors from the chamber N into the secondary
chamber. :

8. In combination with a garbage burning
furnace provided with main and secondary
combustion chawbers; flues I for delivering
a pertion or the whole of the products of com-
bustion into the said secondary chamber; a
drying chamber N communicating at its lower
end with the main combustion and at itsup-
per end with the secondary combustion cham-
ber. '

9. In a garbage-burning apparatus, the com-
bination with a furnace provided with main
and secondary combustion chambers;of a dry-
ing chamber; and means whereby the pro-
duets of combustion of the main combustion
chamberare divided,~~a part passing throagh
the drying chamber to the secondary combus-
tion chamber, and the remainder passing di-
rectly to the secondary combustion chamber.

10. In a garbage-burning apparatus, the
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combination with a furnace provided with
mainand secondary combustion chambefs; of
a drier; #ue P conneeting the drier with the
secondary combustion chamber; flue Q con-
necting the drier with the main combustion
chamber; a valve n in the pipe Q; flue I con-
pecting the main and secondary chambers
and: provided with valve 0; and stack E ap-
plied to the main combustion chamber and
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provided with valve L, whereby the produets I

of combustion from the main combustion
chamber may be divided and controlled.
In witness whereof 1 hereunto set my hand
in the presence of two witnesses.
CHARLES A. BALL.

Witnesses:
WALTER S. DODGE,
HENRY W. REED.




