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To all whom 1t may concern: be no free oxygen nor that a very high per-
Be it known that I, GEoreE HARKIR, 2 centage of carbon dioxid should be con-

subject of the King of Great Britain and | tained in sald gases; it suffices if the firing

Ireland, residing at 35 Boulevarde, Peter- | operation ‘o conducted so as to obtain good
sham, near Sydney, 1n the State of New | combustion of the fuel, in which case the
South Wales, Australia, have ‘nvented new | free oxygen will be sufficiently low and the
and useful Improvements in Disinfecting | carbon dioxid content sufficiently high to

Apparatus, of which the tollowing is a speci- | qualify the gas produced to carry safely
fication. vapors and gases otherwise inflammable or

In fumigating and disinfecting operations | explosive. The disinfecting agents used in
as practiced heretofore, the range of practi- practice are carbon bisulfid, light petro-
cally usable fumigant and disinfectant | leum o1l or mineral naphtha, naphthalene,

~ agents has been limited. Certain known | benzene, and oil of eucalyptus. Of these,
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valuable materials could not be used because carbon bisulfid, light peroleum o1l and ben-
their vapors or fumes become explosive or | zene are volatile and give off their vapors at
inflammable when mixed with atmospheric | atmospheric pressure and ordinary tempera-
air. When, for instance, carbon bisulfid, or | tures. The others must be heated and the
petroleum, is vaporized in atmospheric air, | gases 0T Vapors s0 obtained mixed in the re-
the mixture is under certain conditions in- | quired proportion with the furnace gases
flammable and expensive. hefore mentioned. The furnace gases are
The object of my invention 1s tO provide | treated in an apparatus in which water 1S
an apparatus and a process by which fumi- <howered through them for the purpose ot
oating and disinfecting operations and sub- reducing their temperature and washing out
sequent restoration of fumigated and disin- | soot and solid matters, and thereafter they
rocted chambers to habitable condition may | are charged with the fumigant or disinfect-
be safely and rapidly carried out at a mini- | ant gas or vapor. They are drawn through a
mum cost, and by means ot which volatile | trunk or flue from the secrubber and cooler
or vaporizable substances otherwise inflam- | by means of a centrifugal fan or a pump Or
mable or explosive, such as carbon bisulfid, | by a steam blast, and forced thereby through
light petroleum o1l or mineral niphtha, naph- | pipes of adequate size into the holds, apart-
thalene, benzene, and o1l of eucalyptus, may | ments, sewers Or other chambers in which
be used. The vapors of those substances are they are to be applied.
not explosive or inflammable in an atmos- | The feeder or gas charging device con-
phere containing a small proportion of oXy- sists of a closed vessel for contalning the
oen, particularly 1 the presence of carbon fumigant or disinfectant, connected by three
dioxid, and they may then be used with | valved pipe connections to the contrifugal
safety; while if used with atmospheric air | pump,—one for delivering gas from the
they would be highly dangerous. My said | pump under pressure to said vessel; a second.
:nvention includes the practical atilization | for conveying liquid from said vessel to be
of this fact in certain apparatus hereinafter | dripped into the gas current through a sight
fully described. feed glass; and a third for delivering va-
In carrying out my sald ‘nvention I use | porized fumigant or disinfectant to the
a5 a vehicle or medium to carry the fumi- | pump intake; at the head it has also a valved
oant or disinfectant gas or vapor, cooled and | filling funnel; and it 1s provided with a
washed gaseous products of combustion | steam coil vaporizer, a pressure gage, & Zage
drawn from the funnel of a boiler furnace olass to exhibit the depth of disinfectant be-
or the gaseous products of combustion from | ing carried in it from time to time and to
any closed furnace producing flue gases con- chow the rate of feed of the same 1nto the
taining little free oxygen -nd muoch carbon | furnace gases, and a thermometer to indicate

dioxid. It is not necessary that there should ' the temperature. L
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may

therein, and may
to treat grain or like perishables
ously affected by the gases used )
Same 1n storage or transit from

board, Figure 1

pump 1s shown as

2

The construction of the cooler and scruli
ber 1is - hereinafter more particularly de-
scribed. |

The gas pipes are disposed and valved
so that, by means of the pump, charged gases
be conveyed thereby into ships’ holds
or other chambers to tumigate and disinfect
the same, and drawn out of said chambers
subsequently, and so that atmospheric air
may be
restore them to habitable condition and to
ventilate them. -

The apparatus is used to treat apartments
to destroy insects,
be operated periodically
(not injuri-
to preserve
destruction
by weevils, fungus or like agencies.

The annexed drawings illustrate the ap-
paratus m a form adapted for use on ship-
being a perspective view,
Fig. 2 a longitudinal sectional elevation, and
Fig. 3 a sectional perspective view of the
sight feeder.

A rearrangement
to be carried on wheels for Jand service may
be readily designed by a competent engi-
neer,

The pipe 1 leads from a chimney carry-
ing furnace gases of the kind described,
and conveys said gases to the cooler and
serubber 3, a valve or gate 2 being provided
in said pipe 1. The cooler and scrubber 3
consists of a shell mounted on a bed 58 which
may also carry the pump as shown; a dia-
phragm plate 5 perforated with g large
number of small conical holes 6 forms g
false head 7 from which streams of water
pass downward, said water being fed thereto
by a water service 10 valved at 11. A sep-
tum plate 4, between the intake 1 and a3
outlet 8, divides the upper part of the chann.
ber 3 below said false head into two parts.
The gas outlet aperture S, eovered by a
water hood 9, connects the chamber 3 with
a casing 15, and a trapped pipe 12 with
clearing well 13 serves to carry off waste
water from said chamber. An intake pipe
16 valved at 17 is provided to open the cas-
ing 15 to atmosphere when required. For
the casing 15 a pipe connection branched at
8 and 16 may be substituted. The lower
end of the casing 15 is connected at 1% to
the suction casing 19 of the pump 20. The
a high pressure multiple
chamber centrifugal blower; when the pres-
sure required for forcing the gases 18 not
required to exceed a few ounces an ordi.
nary type of centrifugal blower may be
used instead of the multiple chamber & pa-
ratus illustrated; or any other form o ap-

paratus. adapted for forcing any ample | in order that it will

pumped into the said chambers to

vermin, and disease germs |

to a-—da;pt the apparatus

993,365

' volume of gases through the pipes mav be
8 2 I

used 1nstead of a blower working by centrif-
ngal action; or a steam ejector of the Kort-
g or other efficient type might be used.
The capacity of the pump and the sectional
area of the various pipes must be propor-
tioned to the volume of gas required to be
passed 1n a predetermined time. The suc.
tion casing 19 of the pump 20 is also con-
nected by a pipe 21, valved at 22, with a
header 23, to which one or a plurality of
pipes 24 valved at 25 are connected. The
pipes 24 are carried to the several holds or

‘other chambers in which fumigating or dis-

infecting operations are bemg conducted ;
and they may be fitted with hose connec.
tions. The pump gas delivery vent 59 is
connected with the trunk 23 by a pipe 26
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valved at 27; a branch connection 60 valved

at 61 opens the vent 59 to atmosphere.
57 1s a manhole orp mudhole door near
the foot of the chamber 3.

The pump 20 is operated by a direct con- |

nected engine or electric or water motor or
by a belt drive.
The feeder 80 is carried on 2 conveniently

arranged support 31. A pipe 98 fitted with

a non-return stop valve 29 connects it with
the pump vent 59; this pipe is dipped as
shown at 44, in order ‘that gas passing
through it from
near the bottom of the feeder. The feeder
1s charged with benzene, carbon bisulfid, or
other liquid volatile or vaporizable rumigant
or disinfectant, through the valved flling
cup 34. .

35 18 a pressure gage, and 86 a thermome-
ter. The gage glass 37 is mounted with jts
lower end below the bottom of the feeder.
A draw off pipe 45 valved at 46 serves to
discharge the feeder of unused liquad.

38 15 a pipe coil supplied with steam
through a connection 39 valved at 40, and
discharging *¥aste steam through pipe 41

‘1nto the chamber 8 or elsewhere,

42 18 a rack carrying strings or wicks 43
which are provided to absorb ltquid and in-
crease tne vaporizing surface.

A pipe 32 valved at 33 CONVEYS Vapors

from the feeder 30 to the casing 15; this

pipe may be carried instead to the pump
intake 19, or into the header 23 or 2as pipes
24; but it is preferred to carry 1t into the
casing 15 where its
affected by back pressure. o

A pipe 47 from the bottom of the feeder
30 connects with the pump intake 19. Tt is
fitted with a stop valve 48 and with a sight
feed indicator 50. It enters the casmmg 19
at 49 and 1s bent as indicated in dotted lines,
I'ig. 2, so as to convey liquid into the fan,
and not merely drip it into the casing 19,
be subjected to maxi-

&0

90

the pump will be delivered

35

100

105

110

115

delivery will not be

120

125



T

10

.2
|

30

490

60

993,365

mum agitation and contact
facilitate its vaporization. While that 1s the
most advantageous location for the intro-
duction of the liquid fumigant or disinfect-
ant, I wish 1t anderstood that it may be 1n-
troduced into the delivery neck 59, the header
93, or even into the pipe services 24.

The sight feed attachment, which is fitted
in the pipe 47, consists of a glass barrel 53
carried between heads 51 and 92 secured to-
oether by bolts 93, and packed around the
top and bottom barrel grooves 54 A nip-
ple 56, 1nto which the pipe 47 1s screwed,
delivers the feed either as drops Or as & cur-
rent of liquid, the volume of which may be
constantly observed through the glass bal-
rel H3.

The operation is as Tollows . When liquid
fumigant or disinfectant is being fed 1nto
the gas stream; the pump 20 being set 1n
motion, and the tooder 80 charged, the
valves and gates 2, 11, 27, 25 and 45 are
opened and all other valves closed. A cur-
rent of furnace gas NOW PasSes through the
chamber 3, being cooled and washed there-
in, and thence through the aperture 3, cas-
ing 15, neck 18, and intake 19, and is deliv-
ored under pressure through the pipe 26 nto
the header 23, and thence passes into the gas
cervices 24. which lead 1t to the holds or
ther chanbers under treatment. The liquid
level is obgerved in the gage glass 37,and the
rate of feed in the sight glass 50. The lig-
wid fumigant or disinfectant passes through
the glass 50 into the pump 20, in which 1t 18
vaporized and mixed with the current of
oases passing through the same. 1f the flow
of liquid is not fast enough, the valve 29 1S
opened, whereby gas pPressure from the
pump delivery 99 i§ applied to force 1t
through the pipe 47. When the liquid 1s re-
quired to be vaporized in the feeder 30, the
valve 48 is closed and the valve 33 opened
but to insure maximuim vaporization the
valve 29 should also be opened. Thereupox;
oas pumped 1nto the feeder 30 through the
pipe 28—44 will bubble up through the 11g-
id therein, becoming charged with the va-
por of said liquid i that operation, and
pass into the casing 15 through the pipe 82,
charging the gas passing through the same
with fuinigant or disinfectant vapor. 1f the
Jiguid will not vaporize sufliciently in this
operation, 1t 18 heated by steain passed
throueh the coil 38, the femperature and
pressure being ‘n that case observed DY
means of the thermometer 36 and gage 39
to insure safety. The 2dditional surface of
liquid presented by the wicks 43 facilitates
the speedy vaporization of the liguad.

To restore treated chambers to habitable
condition, atmospheric air may be pumped
‘n to displace the fumigant or disinfectant

with the gas to

&5

oas therein, or the latter may be pumped
out and atmospheric air allowed to replace
it by entry through any available apertures.
The apparatus may be used in this way for
ventilating holds and other chambers and
removing foul gases therefrom. Lo pump
in atmospheric air, the valves are manlipu-
1ated as follows:—All valves on pipes con-
necting to the feeder are closed; also the
valves or gates 2, 22, and 61; and the valves
or gates 17, 27, and o5 opened. To draw
oas out of the treated chambers and dis-
charge same 11to atmosphere, the valves or
oates 2, 17 and 27 are closed, and 22, 25 and
61 opened, the feeder connections being
closed as betore.

What I claim as my invention, and desire
to secure by Letters Patent, 18—

{. In an apparatus for the purpose set
forth, the combination, with a source of sup-
ply of inert gases, of o fluid forcing device,
2, pipe connecting said device and sald sup-
ply, a receptacle for liquid fumigant, a pipe
connecting said receptacle and the intake
<ide of said device, and a pipe connecting
he outlet side of said device with sald re-
ceptacle.

0. In an apparatus ol the character set
forth, the combination of a fuid-forcing de-
vice, a source ol inert gas supply, a condult
connecting the same with the said device,
o receptacle for liquid fumigant, a pipe con-
necting said receptacle with the intake side
of said device, a pipe connecting sald recep-
tacle with the outlet side of sald forcing de-
vice, and a pipe connecting said receptacle
with said conduit. .

3. Tn an apparatus of the character set
forth, the combination; with a fluid forcing
device having a suction and a compression
side, of a source ol 1nert gas supply, a con-
duit connecting said source with the suction
side of said device, a receptacle for fumi-
oant, a pipe connecting said receptacle with
The suction side of said device, a valved pipe
connecting said receptacle with said conduit,
and a valved pipe connecting said receptacle
with the compression side of said forcing
device.

4. In an apparatus of the character set
forth, the combination, with a fluid forcing

device having a suction and 2 COMPression

side, of a source ol Inert gas supply, a con-

Juit connecting said source with the suction
side of said device, a pipe supplying fumi-
cant to the <uction side of said device, and
a valved pipe for supplying fumigant to
said conduit.

5 Tn an apparatus for the purpose set
forth, the combination, with a source of sup-
ply of inert gas, of a fluid-forcing device, 2
conduit connecting said device and said

' source of supply, a receptacle for liquid fu-
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migant, a pipe connecting said receptacle | name to this specification in the presence of
and the intake side of the device, a pipe con- | two subscribing witnesses. '
necting the outlet side of the device with GEORGE HARKER
said receptacle, means for vaporizing the | '
5 fumigantin said receptacle, and a valved pipe | Witnesses:

connecting said receptacle and conduit. N. Romy,

In testimony whereof I have signed my | W. 1. Daggs.

—_—

Copies of this patent' may be obtained for five cents each, by addressin
Washington, D. ¢.”
C —

g the “ Commissioner of Patents,
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