No. 620,458, ‘Patented Feb. 28, 1899,
J. J. KENNEDY. '

 APPARATUS FOR DRYING AND BUHNING GARBAGE

| {A.pphcatwn filed Fe‘b 19, 1 897. ) |
(No Model.) o 2 Sheets—Sheet |I.

e |
| > |
7 e 7 :
A7 B '
17 oD i PR 77 L :
. . A0 ‘ '
a T === o |l . a
{“ % 7 L L
| A U S
] A -
' 4
-« « /Zl Ty \ A /Z’ | l :
Ng g L aN\ g I I
r ' ! l .
E 7 71" l -
o , - 2 N
& | 1A, & ==s0
. LT = -——{
o & “ :
. <N

[ =1 2 & & 4 4
| .
| i . /////
I | _ TTIT [l ) . = //// |
Kl = |
J
WITNESSES: © INVENTOR:

WU Gospue Jeeilf ey

: ; | }
) .
‘ t{ ? ¥
THE NORR!S PETERS CO, PHOTOLITHO., WASH!RGTCN, D. C.

Immm—y =




_ Patehfed Feb. 28, 1899.

No. 620,458.

_ - J. J. KENNEDY. _
APPARATUS FOR DRYING AND BURNING GARBAGE.

(Application filed Feb. 19, 1807.)

2 Sheets—Sheet 2.

N W ﬁ 1 ~ o
_ _h'/..ﬂﬂ//////zf//ﬂV//l
Nl ./ﬁrgg___

5

'INVENTDR:

‘@u/
/

iiiiiii

'é"'

.......

ﬂa? ﬂr&ﬂﬁ?
_IE__@M”
/...V/// // r//

X -

, /////////I/I/I

_ ry
BN
R,

iy e e L W N WA e E Ty

,nbx _,nb/J_

(No Model.)

WITNESSES:

E NMORRIS PETERS CO.. PHOTO-LITHO., WASHINGTON, O. C,



10

20

30

35

4C

45

UNITED STATES

PaTENT OFFICE.

JEREMIAH J. KENNEDY,

OF PHILADELPHIA, PENNSYLVANIA.

APPARATUS FOR DRYING AND BURNING GARBAGE.

SPECIFICATION forming part of Letters Patent No. 620,458, dated February 28, 1899,
Application filed February 19, 1897, Nerial No, 824,172, (No model.)

o all whom it may concern.:

Be it knownthatI, JEREMIAH J. KENNEDY,
a citizen of the United States, residing at
Philadelphia, in the county of Philadelphia
and State of Pennsylvania, haveinvented cer-
tain new and useful Improvements in Appa-
ratus for Drying and Barning Garbage; and
Ido hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art

‘to which it appertains to make and use the

same.

This 1nvention relates to apparatus for dry-
ing and burning garbage and adapted for
drymﬂ' spent grain from breweries, sand, end
other eubstencee

The object of my invention is to provide an
effective and economical construction of ap-
paratus for drying and burmng garbage and
all kinds of refuse.

Another object of my invention is to eco-
nomically and rapidly dry garbage and other
substances by providing an apparatus con-
structed to form and maintain draft-passages
through the body of garbage charged into it
and adapted to conduct hot products of com-
bustion and heated air through and in direct
contact with the interior of the body of gar-
bage to eifect the rapid evaporation and re-
moval of contained moisture,. |

Iattain these objects in the apparatus illus-
trated 1n the eccompanymo* drawings,
which—- -

Figure 1 represents a vertical lon ﬂ'ltudmel
sectmn of the apparatus arranged to dry and
burn garbage. Fig. 2 represents a horizontal
section thereof on the line « «, Fig. 1. Fig.
3 represents a vertical transverse section on
the line % v, Fig. 1. Fig. 4 represents a ver-

tical transverse section on the line 2z 2z, Fig.

1. Fig. 5 represents a vertical lonn'ltudma.l
sectlon of another form of my eppemtus ar-

ranged to dry garbage and other substance

w1th0ut consuming them.

In my appera,tus I preferably use solid fuel
for generating the heat required in the dry-
ing end burning.Opemtien; ‘but I also obtain
good results with liquid or gaseous fuel.

The garbage-drier K is constructed with |

thick end walls E' and K" for containing the

1[1"

garbage-chamber I, into which the garbage
i1s charged, and a chember D, into WhICh the
dried garbage falls.

The end wall E" is constructed with the
vertical inlet-flue f, connecting with the out-
let ¢', and the end wall E'is constructed with
the outlet-flue /', as shown in Figs. 1, 2,4, and
5. The inlet-flue fis provided with the dam-
pers 7, and the outlet-flue ' is provided with
the dampers £ and £'. The lateral flues ¢
connect the flue 1
garbage-drying chamber when the dampers
fc k' are closed, such flues c being separated
from flue f by the horizontal partltlon 0.
The interior rear end wall 13 provided with
suitable openings p and p’, and the front

- 55

60

with the outlet ¢ of the

interior wall 'is provided With similar open-

ings s and s', into which are set the longi-
tudinal bars % and /', thus providing ports
connecting the interior of the garbage-cham-
ber ¥ with the flues 7. The bars are pref-
erably of inverted-U eha,pe, as clearly shown
in Kigs. 3 and 4, so that long draft-passages

/5

are formed and mamtamed in the body of

garbage for permitting the free circulation of
hot air or products of combustion and the es-
cape of moist vapor from the garbage for fa-
cilitating the rapid desiccation of the same.

The bars h connect the openings p and S, and

the bars 7’ connect, the openings p' and ¢, as
shown in Figs. 1 and 2. The bars 72 are for
the purpose of forming and maintaining
draft-passages connectmw ‘the flues f and f
through the openings p “and s and through
the charwe of garbage, and the bars &' are for
forming and ma,mt&mmﬂ draft-passages con-
neeting the openings d’ in the grate d with

the flue f through the openings p and with
the flue f' through the openings s' and

through the cherge of garbage supported by
the grete d. A feed-opening e,havinga tight-
closing lid ¢, is provided ab 'the top of the
chamber F, and an opening w is constructed

oo}

90

95

in the end wall | O for 0‘1V1nﬂ' access to the

orate d. -

A furnace A, hevmn' the grate b, the ash--'

pit b, & fuel-—suPply opening a, and an. open-
ing a for removing ashes from the ash-pit
b',is constructed in the chamber D. The fur-
nace A is provided with air-inlet flues m for

100

necessary flues and inlets and outlets end is | supplying air to the ash- plt b' and the air-
provided with a grate-d, dividing it into a | inlet flues n for supplying air to the chamber

i
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D. ’1“11@ air-flues nt are provided with dam-
pers m/’ a,nd the air-flues n are promded with
dampers #' for controlling the air-supply to
the chamber D. The outlet g from the gar-
bage-chamber I connects by the pipe { with
the exhauster I, which connects by the pipe /'
with the stack P.

In Fig. 5 the furnace A is constructed in
an extension of the chamber D in order that
the dried garbage or other material passing
through the grate d may be collected in said
chamber and further exposed to the action of
the hot products and air from the furnace
without being consumed. Lateral openings
', Fig. 5, are provided for giving access to
the chamber D for the removal of dried gar-
bage or other material.

The apparatus having been constructed as
deseribed and %ubstantially as illustrated in
the drawings may be operated as follows:
The dampers y, k&, and &' being open, the gar-
bage - chamber ¥ is char ﬂ'ed with ﬂalbage
through the feed-opening ¢ and a fire 18 kin-
dled on the grate 0 of the furnace A. Air
for combustion is drawn through the ash-pit
b' by the action of the exhauster 1, and the
hot produects distributed through the cham-
ber D pass out through the outlet g' and the
openings d'in the ﬂ‘rate d. 'The hot pr oducts
entering the flue f through the outlet g’ pass
throu crh theinlet-openings p,the Ch&l ge of gar-
baﬂ'e, and the outlet—opemnﬂ‘s P’ into the flue
f',and the hot products entering the openings
d' in the grate d pass through the charge of
gar baﬂ‘e and entertheflue ' th ough the open-
ings s'. The dampers & being open, the hot
pr oducts then pass from the flue 1’ to the out-
let g and to the exhauster and stack. After
the walls of the chamber D and the grated
bottom d of the garbage-chamber F become
heated the dampers &’ are closed, causing the
hot products entering the openings d’ to pass
through the garbage to the openings p’,thence
through the flue fand through the garbage to
the flue /' with the other hot produects.

The rate of drying varies with the amount
of moisture and character of the garbage, but
should be such as will insure the garbage be-
ing dry when it reaches the grated bottom d
of the chamber F. To effect this result, suf-
ficient time must be allowed for the moisture
to work to the surfaces of the smaller masses
forming the charge and for its absorption by
the hot products of combustion and air pass-
ing through it.

" To avmd carbonizing garbage to be dried,
but not burned, and 1:0 effect economy in op-

- eration, the temperature of the hot products

60
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in the chamber D and passing through the gar-
bage may be reduced and controlled by open-
ing the dampersn', admitting air to the cham-
ber-D. |

The descent of the garbage in the chamber
F may be controlled in the following manner:
By closing the dampers j and passing all the
hot pr oduets and air thr ough the openings d’

|

| outlets p’ to the flue f

620,458

the descent of the
charge will be accelerated, and by opening
the dampelm 7 and passmrr all or nearly all the
hot pmducts and:air directly through the out-
let ¢’ into the flue f the descent of the char oe
will be retarded and the drying action in ‘olle
upper part of the charge increased.

If at any time duunﬂ' the drying operation
the temperature of the products passing
through the flue /' should be lowered so that
contact with the upper surface of the charge
might cause condensation of the vapors, the
dampels c are closed, and the products are
passed through the flues ¢ to the outlet ¢ g.

In drying and burning garbage which does
not contain sufficient combustible matter to
furnish the heat required to dry succeeding
charges additional fuel is supplied to the fm-
nace to make the operation continuous.

The form of my apparatusshown in Fig. 518
adapted for drying sand to be used in the man-

70
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ufacture of prepared plasterand insand-boxes

of motor-cars and for cooking and drying gar-
bage for fertilizing purposes and spent grain
from breweries. It is operated in the same
manner as the apparatus shown in Fig. 1; but
I prefer using anthracite coal or coke for fuel
toavoid discoloring thedried product. Damp
sand or spent grain when charged into the

chamber F packs closely and bridges over the

openings d’ in the grate d.. It is gradually
driedinits descent throu ohthechamber K and
on reaching the grated bottom d parts with
the last traces of the moisture necessary for
its cohesion, and the individual grains sepa-
rate and fall into the chamber D. The con-
tinuous downward movement of the charge
of garbage, sand, or other substance being
dried causes every part of the charge to be
acted upon by the currents of hot gases, re-
sulting in the rapid and economical absorp-
tion and removal of contained moisture.

In drying and burning garbage which con-
tains a relatively small percentage of mois-
ture I do not use the furnace A to generate

| heat, but instead I kindle a fire on the grate

d of the chamber F and start the exhauster L,

Q0

95
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the air-inlet dampers »n' being open to admit 115

air to the under side of the grate d to support
combustion. I then charge garbage into the
chamber K, where it is ignited, and 1ts com-
bustion is effected by the draft Induced
through the openings in the grate d and

through the draft-passages formed and main-

tained through the garbage by the b.:LIS 1)

| and 7.

120

Having described my invention, what I

claim, and desire tosecure by Lettels Patent,
18—

1. A garbagedrying and bm ning apparatus
havmn* an outlet for produects of combustion
and vapors, a furnace, and a garbage-cham-
ber having a grate separating it from the fur-
nace, inlets for admitting the produects of com-
bustion from the furnace, outlets for commu-
| nicating with the outlet for products of com-

in the orate d and through the garbage and | bustlon and vapors and means for forming

125
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and mamtmmnw draft-passages through the
charge of O'a,rbao*e and connecting S&ld inlets
and outlets substantla,lly as descrlbed

2. Agar ba@e drying and burning apparatus
havmo an outlet for produects of combustion
and vapors, a chamber D, having inlets for
admittingair, and a garbaﬂ‘e-chamber F, hav-
ing a grate sep:«;l,ratn:vtT it from the chamber D,
outlets communicating with the outlet for

products of combustl_on and vapors, inlets |

communicating with the chamber D, and

means forforming and maintaining draft-pas- |

sages through the charge of garbage and con-
neetmﬂ' said inlets and outlets substantlally
as descllbed

[ tus, the eombmatwn of the chamber D, the

chamber I, having the grated bottom d the
flue f, connectmﬂ' “with the chamber D, the

| flue 17, conneetmw with the upper part of the

chamber F, and the bars A, for forming and

| m&mtammﬂ draft - passages connectlnﬂ' the

5. Ina frmbage dry mﬂ‘and burning appara- I

flue f, with the flue f', through the body of
garbagechargedinto the chamber F, substan-
tlally a8 desembed

In testimony whereof I affix my signature
in preqence of two witnesses.

JEREMIAH J. KENNEDY

Witnesses:
J. W. THAYER,
R. B. MA_RCHAN%
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