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Tn all whom it may concern:

citizen of the United States, residing at Roch-
ester, New York, have invented an Improved
Apparatus for Reducing Garbage, of which
the following 1s a specification, reference be-
ing had to the accompanying drawings.

My inveuntion relates to improved appara-
tus for reducing garbage, whereby such re-
duetion is facilitated and cheapened and the
products rendered more valuable. |

My invention is fully deseribed and illus-
trated in the following specification and the
accompanying drawings, the novel features
thereof being specified in the claims annexed
to the said specification. |

Referenceishad tothe accompanying draw-
ings, illustrating my invention, wherein the
same letters refer to the same parts through-
out the different views. |

Figure 1 is a side elevation, partly in sec-
tion. Kig. 2 is an end elevation. Fig.38isa
section on the line 3 3, Fig. 1. Fig. 4 is an
elevation of a drainage-tube. Fig. 5isa sec-
tion of the same, showing the footpiece in
plan view. FHig. 6 is a horizontal section
through the exhauster.

In the practical application of myinvention

I employ one or more digesters or receptacles
A of adequate strength and capacity, a re-
celving-tank B, and the exhausters C and D.
The digesters, of which any requisite num-
ber may be employed, are connected to the
recelving-tank B by a pipe or pipes G, pro-
vided with a valve or valves .J, preferably of
the straightway type. The receiving-tank
may be provided with any suitable valved
discharge or outlet opening K. The digesters
are made of any suitable dimensions—say
seven feet in diameter and fifteen to eighteen
feet high—and of sufficient strength to stand
a Steam-pressure of one hundred pounds or
more. Hach of the digestersis provided with
a sultable manhole K, through which the gar-
bage or other material is introduced, and a
discharge or outlet manhole F. These open-
ings are closed in any suitable or preferred
mannerduring the digesting operation. Each
digester may be provided with a steam-jacket
H, applied in any ordinary or preferred man-
ner and made of sufficient strength to carry

Pl ey, el

Be it k het 1 A H | supported in place in any convenient way,
e it known that I, HascAaL A. HOGEL, a

and they may be arranged in any suitable re-
lation with the receiving-tank. Provision is
made for introducing steam into the upper
portions of the digesters by the pipes N and
into their bottoms by the pipes P. The di-
gesters are provided with perforated false
bottoms O, arranged, preferably, on a level
with the lower edge of the manhole-opening
I and supported, if necessary, by the rings,
studs, or other devices Q. This perforated
plate performs the functions of a strainer
and i1s provided with perforated pipes Z,
which are placed upright on the perforated
plate O. These tubesor pipes are closed and
made conical at their upper ends and open at
the bottom and, being perforated with a se-
ries of suitabie openings, afford channels
through which the liquids find their way to
the space below the false bottom.
able number of these tubes may be employed,
and they may be arranged in any suitable
manner. Theyare made of such dimensions
that they may be removed and replaced
through the manhole K. Any suitable ar-

rangement may be employed to secure these

tubesin the upright position during the proc-
ess of filling—such, for instance, as the de-
vice shown in FKigs. 4 and 5, which consists
of the straps W', bent to the proper shape
and riveted together at their ends to form the
triangular support X'. |

- Inside the lower end of the digester the
perforated cylinder L may be placed. This
cylinder is smaller in diameter than the in-

‘ner shell of the digester, thus leaving an an-
lar space outside of the cylinder and within

the said'shell, and this annularspace is closed
at the top by the annular plate M and open
at the bottom through the perforationsin the

plate O. This perforated cylinder serves to
assist in the separation of the liguids from

the solid matter, the liquids passing through

the perforations into the annular space and

then through the plate O to the pipe G.
S 8 are the steam -pipes through which

steam 1sintroduced into the jacket Hand any
| condensation discharged.

C represents an exhauster or vacuum-pro-
ducing device of any suitable or preferred
construction, one of which is applied to the

steam of high pressure. The digesters are | upper part of each of the digesters. Any
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suitable vacnum-pump or other similardevice
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may be employed for this purpose; but in the
construction shown I have represented an ex-
hauster operated by a steam or water jet of
substantially the construction shown in the

‘sectional view, Fig. 6,in which aspindle-valve

U controls the discharge of steam or water
supplied by pipes V or V' into the-interior

~of the exhauster, into which air or gases are

drawn by the jet through the passage W to be
discharged through X into any suitable con-
duit orlocality. Iprefertoemployavacuum
of at least twenty inches.

Y represents a series of plug or other suit-
able valves attached to the receiving- tank B
at different levels and serving to draw off the
orease or other liquid substances separated
from the garbage by the digestion. PipesY’
enter the digesters, asshownin Fig. 1, through
which pipes grease may be drawn off during
the process of digestion.

D is an exhauster applied to the receiving-
tank B. The exhausters are preferablycon-
nected to large pipes I I, attached to the di-
cesters and the r eceivinﬂ'-—tan k to preventany

'of the substances bemn' operated on from be-
“ing drawn into the exhausters

These pipes
may also be provided with strainers 2. It
will be observed that the exhausters'are pro-
vided with suitable supply-pipes V, V', V%
and V3, connections, and valves, so that they
may be operated by elbher steam or water un-
der pressure. The exhausters receive steam
through the pipes V and V*and water under
pressure through the pipes V' and V® By
turning steam Of say, fifty to one hundred
pounds pressure mto the exhauster I can pro-
duce a vacuum of at least twenty inches in
the digester in a very short time, and: after
this has been secured I cut off the steam and
open the valve in the water-supply pipe V'
and maintain the exhauster in operation by

| t,he use of waterin it as long as the digestion
~ continues.

45

The water eond@nse% all the NnOoX-
ious gases, and as discharged fromn the ex-
ha,uster it is pare and modoroub and may be

~ delivered into a stream or other suitable lo-
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cality without creating objections.

It will be llndetstood that my digesters,
tanks, &c., are provided with smbable pres-
sure a,nd Vaeuum gages safety valves,or other

devices necessary for the proper workmﬂ* of

the apparatus.
In the practical working of my improved
process for the reduemon of garbage I fill

one of the digesters with the gar baﬂ*e to be
treated, pretembly only partially, and hav-

ing closed the manholes I start the exhauster
C 1nt0 operation by admitting steam to it
through the pipe V and opening the valve U.

A vacuum is soon formed in the dwestel and
when this has attained a smtable decnee I

admit steam through the pipe P dlrectly into
‘The pipe P

the lower end of the digester.
may extend inside the dlgestel being bent

T
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time after the admission of the steam, as con-

densation takes place at first amid. the oar-
bage, especially toward the top, until the

~whole has become thorouc-'hly heated and it
is desirable to draw o
.the exhauster may be continued in operation
“by steam during the whole cooking process,
or the steam may beshutoff and the exhauster
“operated by water.

the cooled steam, or

The time required for
the requisite digestion or cooking of the gar-
bage is very much reduced by the employ-

‘ment of the vacuum, and consequently less
fuel is used. Steam may be admitted to the
‘_]acket H at any preferred point in the opera-

tion, even before the exhauster is started,
and 113 may be kept on during the whole op-
eration or used in drying the “solid material.

‘When the digestion has been properly per-
formed, I start the exhauster DD on the re-
_'cewmﬂ'-ta,nk B and produce a vacuum there-
in.
steam or by water or at first by steam and
later by water.
permit the liquid sabstances tried out of the
ocarbage to pass into the receiving-tank along

This exhauster may be operated by

I then open the valve J and

w1th more or less water or condensed steam
the perforated plate O serving as a Stt‘&lll@l

to retain any solid materials in the digester.

This operation can be also assisted by tuarn-
ing steam into the top of the digester through

| the pipe N, which as it condenbes washes and
ﬁpermeates the- garbage and facilitates the
separation of the 11q111ds from the solid ma-

terials. By either or both of these means

the fluid or semifinid substances are allowed

to flow down into the tank B, and any solid

“or semisolid materials whleh will not pass
‘through the strainer are finally removed
‘through the manhole F in a condition more

or le%s approaching entire dryness, according
to the character of the garbage operated on
and the management of the process. The

fats or grease may be discharged from the
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receiving tank or tanks into any suitable

vats. or pdckawes for shipping through the

valves Y, which permit also of the ﬂ'rada-

“tion of these produects aceording to their
-'-;ﬂ*mwty The water or condensed steam will
be ﬁnallv discharged through the pipe I

In consequence of the use of the vacuum the
water-and grease are inodorous, all noxious
gases and vapors having been removed and
these materials having been maintained at a
comparatively high temperature daring the

process of -the removal of such gases, thereby

preventing absorption.
- The exhaustion of .the digester may be pro-

‘duced by the exhauster D on the receiving-

tank, and in th&t case all the digestion or

_eookmﬂ' may be done by steam admitted

above the garbage, so that the water and
grease are drawn down into the receiving-

‘tank by the vacuum as the digestion pr oeeeds

and the solid material may be thorouwhly

dried in the digester.
around the interior and perforated. The ex-~ |

hauster may be kept in operation for some | by using the vacuum before the steam is ad-

The advantages of my invention are that
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dry and inodorous condition.
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mitted the time required for the cooking or
digestion is reduced by more than half, with
a consequent large saving of labor and fuel.

- The capacity of an apparatus of a given size

18 also materially increased, a smaller num-
ber of digesters being required to handle any
given amount of garbage or other similar ma-
terial. The operation is also practically odor-
less, since the gases or odor-producing sub-
stances are removed from the garbage by the
vacuum before the admission of the steam,

“which drives off such materials freelv in the

ordinary manner of digestion. The gases in
the air discharged by the exhauster are thor-
oughly oondensed by the jet or stream of wa-
ter. The exhausters are connected by suit-
able piping with a tank holding water under
pressure, and the water is delivered into the
exhausters through the valve U and operates
not only to produce the vacuum, but also to
condense and neutralize the various vapors
and odors produced during the digestion.

In order to thoroughly dry the solid mate-
rial left in the digester, I deliver a current of

heated air or other gases into the digester,

preferably through the pipe P, which may be
fitted with suitable valves and connections
for this purpose, while the vacuum is prefer-
ably maintained in the receiving-tank. The
alr or gases may be heated in any suitable or

preferred way or the products of combustion

of any suitable fuel or furnace may be em-
ployed or the hot air or gases may be ad-
mitted at the top of the digester to dry the
solid material, the passage between the diges-
ter and the tank being open and the vacuum
maintained in the tank, and while such
heated air or gases may be introduced into
the digester by a suitable blower or other
pressure-producing device it is preferable to

draw them through by means of a partial

vacuum. DBy this means the solid residue
left from the digestion of the garbage may be
recovered quickly and cheaply in an entirely
It may be used
as a fertilizer alone or mixed with phosphate
or otherwise prepared, as may be desired.

In order to facilitate the separation of the
liquid or semiliquid substances from the rela-
tively non-liquid or solid materials which re-

main in the lower part of the digester, it is
desirable to form passages in such solid ma-

terials through which the lignids may be dis-
charged. Forthispuarpose I employ the per-
forated pipes Z, hereinbefore described,which
pipes may be removed through the manhole
along with the remaining solid materials and
replaced before the digesteris again filled for
another cooking operation. These drainage-
pipes are formed with conical or pointed tops,

which facilitate the passage of the solid ma- |

terial down around them, it being easier for
the material to pass a pointed top than a
blunt top.

I have already mentloned that I may use
the exhausters with steam alone or with water

alone or first with steam and later with water. |

S

| Imay also use the exhausters as shown in Fig.

6, in which one is arranged to condense the
e*{hfmst from another which is operated by
steam. In this case the water-operated ex-
haaster C'is preferably somewhat larger than
the steam-exhauster Cand it is attached to its
exhaust-pipe, as shown. It is connected by
sultable piping with a tank containing water
under pressure and receives the gases or va-
porsdrawn from the digester or the receiving-
tank by thesteam-operated exhauster.  These
gases are condensed by the water-exhauster,
the discharge from which is entirely harm-
less and may be delivered dneetly into any
suitable loecality without offense. This ar-
rangement may also be used during the dry-
ing operation.

It will be understood that under certain
circumstances the cooking may be performed

by the steam-jacket alone which may be ap-

plied to the bottom of the tank if preferred.
It will also be obvious that instead of an ex-
hauster on the digester operated by steam
or water two exhausters may be used there-

- on, one for steam and the other for water.

Any of the exhausters may also be operated
by water alone. During the drying operation
the vacnum is preferably maintained by the
use of water in the exhauster.

ing apparatus is capable of being used in
different ways-—for instance, as an ordinary
digester entirely closed and receiving steam
at the bottom —the material in the dlﬂ‘ebtel
being treated under pressure, as usual and
for this purpose the pipes Y', Fig. 1, thlou;f_rh
which the grease is drawn off, are brought
into use, and it may also be used in connec-
tion with the exhauster on the top of the di-
gester, the cooking being done at a low tem-
perature with a more or less complete vacuum
in the digester or with pressure therein, ac-
cording as the relations of the steam—sup

It will fur-
| ther be understood that iny improved render-
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ply with the rate of the exhaustion are regu-

lated. Thus with a small supply of stea,m
and a large volume of exhaustion the vacuum
will be more or less fully maintained and the
cooking will be performed ata comparatively
low temperature, and by varying these two
factors any intermediate temperature and
pressare may be obtained up to the full pres-
sure of the steam entering the lower part of
the digester, the exhaust then being reduced
so as to only carry off the gases or vapors
produced. Inwashing or lushing the cooked
material with steam adwnitted at the top, the
digester being open into the exhausted re-
celving-tank, any pressure in the digester
will be avoided, as 1t is merely a waste of
steam.

By the use of my improved apparatus pro-
vided with the means of reducing the pres-
surel am enabled to treat four or five batches
of garbage i1n twenty-four hours with a great
saving of fuel and labor.

1 claim—
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1. The combination with the digester pro-
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vided with the strainer at its lower. end and | éxhaustel

upright perforated drainage-tubes on the
said strainer, having eonical upper ends, of

~ the steam-supply pipes connected toits upper

and lower portions respectively,the exhauster

~on the digester, the receiving-tank and the

I0

20

exhauster on the tank, as and for the pur-
poses set forth.

2. The combination with the dlﬂ'estm ar-
ranged to be heated by steam, of the steam-
exhauster and the water-jet exhauster ar-

ranged to receive and condense the exhaust
from the steam-exhauster, as and for the pur-

‘poses set forth.

3. The combination with the digester ar-
ranged to be heated by steam, of the steamn-
e:x:hauster and the water- Jet exhauster ar-
ranged to receive and condense the exhaust
from the steam-exhauster, and the receiving-
tank and means for produeing a vacuum
therein, as and for the purposes set forth.

4. The combination with the digester ar-

ranged to be heated by steam, of the steam- |

671,380

ranged to receive and condense the exhaust
from the steam-exhauster, and the receiving-
tank provided. with the steam exhatuster a,ntl
the water-jet exhauster applied to the ex-

haust thereof, as and for the purposes set
forth.

5. The combination with the digester ar-
ranged to be heated by steam, a perfomted
false bottom in sald digester, and perforated

upright pipes having conical upper ends, of

the exhauster adapted to be: operated by

steam or water, and suitable steam or water

supply pipes, substantmlly as described.
6. The combination with the digester pro-
vided with the perforated false bobtom, of the

upright perforated drainage-tubes having

conical upper ends, and. the supportmmfoot-
plece, subsbantmlly as described.
HASCAL A. HOGEL.
Witnesses:
GEORGE A. GILLETTE,
JOSEPH E. SUMMERHAYS.
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