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- Hig. 21s a section on line 22 of Fig. 1.
- Fig. 4 is |
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- To all whom it masy CONCEFTL:

Be it known that I, HANNIBAL W. RAP-
PLEYE, a citizen of the United States, residing
- at Phlladelphla county of Phﬂadelplna and
State of Pennsylvania, haveé invented a new
and useful Improvement in Methods of and

Avpparatus for Condensing Fumesor Gases, of
which the following is a full clear, and exaet

deseription, 1eference beinghad to the accom-.
panying drawings, which form a part of this |

| speelﬁeatmn
My invention has for 1ts object certain im-
provements in the method of condensing

fumes and gasesand in apparatus for carry mn'-'

out said method

1t consists in conveying water to the t0p of

a condenser, holding it in temporary suspen-
sion, and at the same time diffusing it over &
laro'e area, cooling the water Whﬂe SO Sus-
pended by a drafb of air, and then causing

the water to trickle down mto and thr ough a:

passage containing the fumes or gases 130 be

condensed leadmﬂ' from the smeltln g-furnace

or other source, thus
densation of the fumes.
- Into a condenser consisting, preferably, of a

causing a par tlal con-

- rotary conveyer formed of an Archimedean |
serew, the revolution of this serew drawing in

the gas or fumes from the main chamberinto
a small division thereof.

The apparatus itself consists of a com pa,rt-
- mentat the top adapted to sustain brushwood
or other material which acts to temporarily

hold in-suspension ‘and diffuse the water, as
before mentioned, water-supply pipes ar-
ranged at the top of the condenser, air-inlet

pipes arranged beneath the compartment
holding the brushwood a perforated passage
beneath the air-inlet pipes through which the
gas orfumes pass,and the rotary and partially-

-submercred conveyer at the bottom, as before
An éxhaust-fan is located at the

top for the purpose of drawing the air up
‘through the brushwood.
The invention will be better understood by
reference to the accompanying drawings; in
which— C

Figure 1 is a section on line 1 1 of Fig. 3.
Ifg.
3 18 a section on line 3 3 of Fig. 1.
a section on line 4 4 of FKig. 1.

The fumes then pass

Ais a was inlet plpe leading to the con-

_densmﬂ'-eh&mber B. A short dlsta,nee above

the gas-inlet is arran ged a horizontal frame-

work composed of the slats or girders C, ex-
tending between the walls of the condensmﬂ'-

chamber and forming an open-work compart-
ment designed to suppmt a mass of loosely-
packed brush D, which nearly fills the uppel'

| pmb of the cha,mbel

TFisapartition extending 1mmrdly fromone

| side of the condensin ﬂ'-chamber below the sur-
face of the water in the bottom of the con-—

¥ extends an 1nel1ned eylmdel E partmllj 65
[ submerged, as shown, and to the. mterlor Sur-
face of that cylinder is attached, by air-tight

joints, an Archimedean screw E’ which, al- .
thoughI have shown it of umform p1tch is

preferably of varying pitch, the piteh growing 4o

less as it approaches the exit end, so that the
water-level will be the same throughout the
length of the cylinder, which is fastened toand

revolves with the spindle 2, which isrevolved

by any desired means. ThlS type of rotary
screw-cylinder is fully deseribed and claimed -

in Letters Patent No. 557,880, issued to me"

April 7, 1896, and forms no pmt of my ples-___ -

'ent 1nvent10n

I prefer to arrange my a,ppamtus so that

‘| the water may be taken from the lower part

of the condensing-chamber to the top thereof
and allowed to descend throughthe condensel
to the bottom, thus eompletmcr the circuit
and thus savu]ﬂ' the by-products held in sus-

pension in the water, and also in case there
should be.any searclty of water making it nec-
essary tosupply only such quantities of fresh

water as will compensate for the water lost
by evaporation. Tothis endI project a pipe
G’ from the side of the condensing-chamber

a short distance below the level of the water

therein and connect the hor 1z0ntally-d1sposed
perforated water-distributing spray-pipes H
(shown in plan in Fig. 2) near the roof of a
condensing-chamber W1th a pipe H', extend-
ing throun*h the roof and down a,lonn* the side

of the condensmﬂ‘-ehambel in prommlty to
‘the pipe G'; and 1nterpose between pipes '
100 -

and G’ a pump G on an elevated platform
alongside of the condensing-chamber.
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By
this allan@ement water is pumped f101n the L



" bottom of the chamber through pipes G’ and | walls K'.
H' to the distributing-pipes H, and through

IO

20

~sothat the water constantly dripping throu ﬂ'h |
them will form practically a seal to prevent

s . e0L,677

the perforations thereof the water passes to

“and: through the brushwood D.

Imm edlately beneath the open- work bo‘otom:
- C of the brush-compartment are arranged the
hOl‘lZOﬂtaHy-dlprSGd alr-distributing pipesl,
.(shown in plan in Fig. 4,) connected to an
- air-supply pipe T'.
‘with perforations in their upper surfaces, and
_the dripping water 1is. prevented from enter-
ing therein by means of the air-pipe shields
o, “secured ‘to the bottom ot the slats or gird-.

Thesepipeslare provided

ers C.

Immedlatelya,bove the ﬂ'a.s-mlet plpe A and
"below the air- dl%rlbutmﬂ‘ pipes. I is a per-
o fomted_hm1z0nt&1.part1t1011K extending from
wall to wall of the condensing-chamber, and
~ “below this partition K arethe staggered hori-

zontal walls K'.  The perforations are small,

the escape of the gas or fumes, except di-

| . | ....25

| _3'.3.

- rectly through the stae‘gered passage, andthe
| ob,] ect of thls stag,e*el ed arrangement of walls
~ istoafford a long passage for the gas or fumes,
- so as to give ample time for carrying on the'
- process of condensation, which is effected by
“the water previously cooled by the draft of
air through the brush comingin contact with
the fnmes or gas as it drips th1 ough the per-
forations of the staggered walls. | |
- At theextremetop of the condensing- cham-
- ber above the spray-pipes H is an air-cham-

ber L in communication with an exhaust-fan

-~ M, arranged exteriorly of the condensing-

-~ chamber.

By revolving the exhaust-fan a

~ constant circulation of air isinduced from Lhe

air-distributing pipes I through the brush D.

N is the t,ee—outlet pipe e:xtendmﬂ' from the
side of the condensing-chamber 1mmed1e,tely

~ ‘below the partition i,

45
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At the bottom of the condensin ﬂ*-ehamber
18 a water-outlet pipe O, through which the
water is drawn off when it is desired to sup-

ply entirely fresh water to the apparatus or
when access to the bottom of the tank is de-
sired to remove the solid matter deposited

thereon.
The operation of the appamtue is probably

sufficiently clear from the foregoing deserip- |

tion, but it may be summamzed as follows:

The pump is first set into operation to with-
draw the water from the bottom of the con-
densing-chamber and raise it through pipes
G’ and to perforated pipes H. The water

is distributed through these pipes and is

sprayed through the perforations thereof onto

'-"the brush D, thlough which 1t percolates.

- 6o

The exhaust—fan at the same time is caused
~ to revolve by any suitable means, inducing a

~ current of air through the- brueh reduemﬂ'

the temperature of “the water percola,tmm
The water thus cooled

through the same.
and evenly distributed drips from the brush

~onto and through the perforated partition K

‘step of the process is e

The fumes or gases are. then ad-

mitted through the pipe A and pass back and

forth between the perforated staggered walls.

| The action of the water upon the gas orfumes
-precipitates much of the solid matter previ-

ously held ‘in suspenswn The remaining
fected in the Spuel
conveyer X, the solid matter remaining in
suspension bemn' precipitated therein and the

‘refuse passing out through pipe N.

75

I do not intend to limit myself to any Spe- |

cific construction of condensing-chamber nor
to the means I have désceribed f01 suspending
‘using the water while the current of.
| air is passed over it to cool it; nor dolintend
| to limit myself to any pmtleulm feature of .
construction hereinbefore described, except.

and dif

by those claims wherein such partieulaf fea-

Patent, 1s—
1. The process of eondensmw fl:'mes, g‘ases

So

ture 18 expressly set out as pmt of the com-

bination eclaimed. :
Having now fully deem 1bec1 mv mventlon

| what Iclalm and desire to protect by Lettele'_‘

50

and the like, which consists In holdmﬂ‘ water

over a large area while so suspended, eoohnw

the wa,ter while so suspended by passing a

in tempomly suspension and in d1fleSln0' it .

95

current of air through it, and directing the
water so cooled and diffused 11pon the gases

-or fumes to be condensed. | |
- 9. The process of eendensmo* fumes, gases-
and the like, which consists in holdmw water

in. tempomry suspension and du"tusmn' the

| same over a large area, coohnﬂ' the wa,tel S0
suspended by a curlent of air, d1reetmn‘ the.

water so cooled a-ndfdiffused_upon the gases

| or fumes to be condensed, and retarding the

passage of the water through the same.

3. The process of condensing fumes, gases
and the like within a condensing-chamber,
| which consists in holding water in temporary

suspension and diffusing thesameovera large
area, cooling the water so suspended by a cur-

100

o5

110

rent of air, dlreetmﬂ the water so cooled and

diffused upon the gases or fumes to be con-.

densed, retarding the passage of the water
through thesame, and then withdrawing such

water from the condensing -chamber and

again conveying it to the S.‘—lld medium.
"4, In an apparatus for condensing fumes,

gases and the like, the combination of a con-

densmﬂ'-ehamber having in its upper part a

Gompﬂfﬂment centammw a water suspending
and diffusing medium,said compartmenthav-

ing a bottom adapted to permit the passage

of the water therethrough, means to admit
“water into the upper part of said compart-

ment, means for passing a. ¢urrent of air

TIC

120

125

throuﬂh said compartment to cool the water

thereln and means to admit the fumes or

gases to be condensed into sald condensing-
ehamber beneath said compartment.

5. In an apparatus for condensing fumes, -

gases and the like, the combination of a Ccon-
denemfr-eha,mber having in its upper part a

.and onto and thr ough staggel ed perforated 1 eompertmenteontammg a water suspending

130
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and di

- Ing a bottom adapted to permit the passage
- of the water therethrough, means to admit

IO

.20

water into the upper part of said compart-

ment, means for passing a current of air
through said compartment to cool the water
therein, perforated walls in said condensing-
chamber beneath said compartment, forming

a passage for the fumes or gases to be con-
densed and adapted to permit the passage of |
the water through the perforations thereof,
and means to admit the fumes or gases to be
-condensed into said passage.

6. In an apparatus for condensing fumes,

gases and the like, the combination of a con-"
‘densing-chamber having in its upper part a

compartment containing a water suspending
and diffusing medium, said compartment hav-

Ing a bottom adapted to permit the passage

of the water therethrough, a water-inlet pipe,

‘perforated water-distributing pipes arranged
‘1n the upper part of the condensing-chamber

adapted to distribute water into the upper

- partofsaid compartmentand communicating

30

with the water-inlet pipe, an air-inlet pipe,
~ perforated air-distributing pipes arranged in
~ sald condensing-chamber adapted to distrib-

ute air into the lower part of said compart-
ment, an air-exhaust fan in connection with

the upper part of said condensing-chamber
‘adapted to withdraw the air from the air-dis-
tributing pipes upwardly through said com-

- partment, and means to admit the fumes or

35

_ '40.

45

gases to be condensed into said chamber. be-
neath said compartment. |
7. In an apparatus for condensing fomes,

-gases and the like, the combination of a con-
densing-chamber having in its upper part a

compartment containing a water suspending
and diffusing medium,said compartment hav-

ing a bottom adapted to permit the passage

of the water therethrough, a water-inlet pipe,
perforated water-distributing pipes arranged

- in the upper part of the condensing-chamber
adapted to distribute water into the upper

partof said compartment and communicating
with the water-inlet pipe, an air-inlet pipe,
perforated air-distributing pipes arranged in

~ said.condensing-chamber adapted to distrib-

- 50

55

6o

ute air into the lower part of said compart-

ment, an air-exhaust fan in connection with
the upper part of said condensing-chamber
adapted to withdraw the air from the air-dis-

tributing pipes upwardly through the said

compartment, perforated walls in said con-
densing-chamber beneath said compartment
forming a passage for the fumes or gases to
be condensed and adapted to permit the pas-
sage of the water through the perforations

‘thereof, and a gas or fume inlet pipe commu-

nicating with the passage so formed.
. In an apparatus for condensing fumes,

gases and the like, the combination of a con-

densing-chamber having in its upper part a
compartment containing a water suspending

~anddiffusing medium, said compartment hav-

ing a bottom adapted to permit the passage

fusing medium, said compartmenthav- |

‘of the water therethrough, meauns to admit
‘water into the upper part of said compart-
‘ment, means for passing a current of air

through said compartment to cool the water
therein, means to admit the fumes or gases
to be condensed into said condensing-cham-

ber beneath said compartment, and a rotary
spiral eylinder condenser in the lower part of

the condensing-chamber.

9. In an apparatus for condensing fumes,

gases and the like, the combination of a con-

densing-chamber having in its upper part a

compartment containing a water suspending
and diffusing medium, said compartmenthav-

ing a bottom adapted to permit the passage

of the water therethrough, meanstoadmit wa-

‘ter into the upper part of said compartment,
~means for passing a current of air through
sald compartment to cool the water therein,

perforated walls in said condensing-chamber
beneath said compartment, forming a passage

for the fumes or gases to be condensed and

adapted to permit the passage of the water

through the perforations thereof, means to

admit the fumes or gases to be condensed
into said passage, and a rotary spiral cylin-

der condenser in the lower part of the con- .

densing-chamber. L - _
10. In an apparatus for condensing fumes,
gases and the like, the combination of a con-

~densing-chamber having in its upper part a
compartment containing a water suspending

and diffusing medium,said compartmenthav-
ing a bottom adapted to permit the passage
of the water therethrough, a water-inlet pipe,

perforated water-distributing pipesarranged

70

75

__80 |

9o
95

100

in the upper part of the condensing-chamber

‘adapted to distribute water into the upper

part of sald compartment and communicat-
ing with the water-inlet pipe, an air-inlet

‘pipe, perforated air-distributing pipes ar-

105 -

ranged in said condensing-chamber adapted

‘to distribute air into the lower part of said

compartment, an air-exhaust fan in connec-

tion with the upper part of said condensing-
chamber adapted to withdraw the air from

the air-distributing pipes upwardly through
sald compartment, means to admit the fumes

or-gases to be condensed into said chamber
beneath said compartment, and a rotary spi-
‘ral cylinder condenser in the lower part of

the condensing-chamber. | |
11. In an apparatus for condensing fumes,

~gases and the like, the combination of acon-
densing-chamber having in its upper part a

110
115

120 |

compartment containing a water suspending

and diffusing medium,said compartment hav-
ing a bottom adapted to permit the passage
of the water therethrough, a water-inlet pipe,

adapted to distribute water into the upper

partof sald compartment and communicating
with the water-inlet pipe, an air-inlet pipe,

125

perforated water-distributing pipes arranged
1n the upper part of the condensing-chamber

I30

perforated air-distributing pipesarranged in = ' |
said condensing-chamber adapted to distrib-

| ute air into the lower part of said compart- '




o --;_denser eh&mbel h&vmﬂ' in: ltS upper part a
R cempartment contammcr a Wa,ter SUSpendm@*f

o ":-_".-ada,pted to withdraw the air from the air-dis-
“-jtrlbutmﬂ‘ plpes 11pward1y throun*h the S&Id_.i

'_densmﬂ'-chamber beneabh Sa1d comp@rument
forming a passage for.the fumes or gases.to |-
be condensed and adapted to permit the pas-
-sage of the water through the perforations
thereof 2 gas or fume inlet pipe communicat-;_ | ]

| catmn' mth the passaﬂ‘e so formed a rotary' |
| plral cylinder condenser in the lower part of

the eonden31n0*-ehamber a water-exit plpe

':spu'-a,l Gyhnder condenser in the Iower part- T
of the condensing-chamber.. - - - |
12 In an apparatus for eondensmﬂ* fumeq 2 FERES
| _perfmated homzont&l partltlon beneath the;.. o
| air-distributing pipes, perforated “staggered

| lmto set my hand.

601,677

'_plpe eonneetwn fmm the lower 0 the uppel_ o
. _.--ipart of the eondemmﬂ' ehamber to fmce 'i:he o
water therethrough. -

-13. -In an appar ratus fo:t' eondensmn*fumes, :
';wases and the 111{@ the eombmatmn ef the-

:_:ber and the upper pa,rt the1 eof water-dls--;_.
-tributing pipes:in the-upper pamt of the con-

| upper part of the L-ondensmw-cha,mber sub-

1 Stanmcﬂlv as described.
~Intestimony of whlch mventt@n L have here- o

IIAN\TIBAL W 'RA’PPLEYE
Wltnesses

FRANK S. BUSSER

CaroL H. DE%HO’\TG.

| horizontal Walls beneath the said partition -
| forming a passage for the fumes or gases, a .-
i:.; _-igas or fnme mlet plpe eommumeatmﬂ' wmh;

6o .

& .densmw ~éhamber communieating with said =

f:g pipe eonneetmn an alr-exhaust fa,n in con-
- | nection with: the upper part of the condens-* -
| ing-chamber adapted to establish a current of -
| airinthe condensing-chamber upwardly from
‘the mrudlstmbutmﬂ' pipes, and means inter- -
| posed in the water-pipe connection to force -
| the water therethrough from the lower to the
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