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To all whom it mcey CONCETTL:

Be it known that I, JosEPH H. MCDONALD,
of New York, in the county of New York
State of New York have invented certain new
and useful Im provemen’rs in Water Sterilizing
and Condensing Apparatus, of which the fol-
lowing is a complete specification, reference
bemg had to the accompanying drawings.

It is a recognized scientific fact that the
presence of 1111crebes even in filtered water
may pollute it and render it unhealthy for

~drinking purposes, for the manufacture of
1ce, or for any similar purpose. Itis also rec-

ognized, filtration alone being insufficient to
purity water, that the only absolutely sure
means of destroying the microbiclife isin sub-
jecting the water to a temperature of 212°
Fahrenheit. This process 1s known as * ster-
1lization.”

The processes of steuhzatwn of Water for
drinking purposes now in use are compara-
tively slow and expensive and unattainable
to the use of the masses. N

My invention is designed to produce an au-
tomatic filtering and sterilizing condenser
which is eompletely automatic and continu-
ous in its operation and is adapted to pro-
duce a pure, wholesome, and palatable water
in large quantities. -

My invention is adapted to be used, for ex-
ample, in hotels, public mstltutmns brew-
eries, and manufaetorles of starch, glueose
mineral water, and hygienic ice.

- In the ﬂ*eneral objects proposed Lo be ac-
eomplished my present invention is closely
related to the subject-matter of my Patent
No. 517,552, issued April 3, 1894. -

A distinetive feature of my present appa-
ratus consists in the preferred arrangements
and relations of the several elements compos-
Ing my apparatus and in its economical fea-
ture of being incorporated within the steam-
heating system of a building, for example, or
in any other system in which exhaust-steam
may be employed as the heating or sterilizing
medium.

In the accompanying drawin gs, Figure 1 is
a side elevation of my apparatus complete,

but with the radiators of the heating system

omitted. Fig. Il is a longitudinal section of
the lower stemhzel detaehed Fig. III is a

"

of bolts 10 end a central bolt 11.
gauze preferably consists of outer layers 12

side elevation of the inside of the sterilizer- |

head detached. FHig. IV is a section on the
line 4 4 of Fig. II. Fig. V is a longitudinal
section of one of the filters.
tion on the line V1 VI thereof. Fig.VIIisa
section on the line VII VII thereof.
Referring to the figures on the drawings, 1
indicates a water-main which communicates
directly with a filter 2 of sufficient dimensions
and construction. The filter is divided into
three compartments 3, 4, and 5, (see Fig.V,)
separated by similar pertitions eomposed of &
perforated diaphragm 6, secured, as by bolts
7,10 an annular flange 8, surrounding the in-
terior of the filter. Upon its flat side the dia-
phragm 6 1s provided with three plies or lay-
ers of copper or brass wire-gauze, the layers
being held in place by a sp1de1 9 (see Higs.
VI and VIL,) secured in place.as by a Crown
The wire-

&nd 13 of corresponding mesh—for example,
one-sixteenth of an inch—and an intermedi-
ate layer 14 of
ond-inch mesh. (See Fig.VII.) The spiders
9 and the two partitions are preferably op-
posed to each other, as clearly illustrated in
Kig. V, the compartment 4 being filled with
any suitable filters ing material. Krom the fil-
ter 2 a pipe 16 communicates through a T-
fitting 17 with a vertical pipe 18, plowded
with coeks 19 and 20, located, respectively,
above and below the f tting 17. Below the
cock 19 the pipe 18 eommumcetee thlourrh
a pipe 22 with the condenser 23.

The condenser is preferably eylmdmeel n
form and is provided at one end, as shown in
Fig. II, with a head 24 and at the other end
with a coil-colleeting head 25, in which (see
Fig. IT) a chamber 26 is provided with a se-
ries of openings 27, that are adapted to com-

-municate, respectively, with the coils 28 and

through them with the openings 29 of a sec-
ond chamber 30. The chambers 26 and 30
are preferably cast integral with the-head 25
and are provideq, respectively,with inlet and
outlet openings 31 and 52. By this arrange-
ment the numerous coils enumerated in Fig,
IV are collected into one inlet and one dis-
charge pipe.

The condenser is of substentlelly the same
construction as the sterilizer, and a descrip-
tion of its details is the same as that of the

Fig. VI is a sec-

ner mesh, say one-thirty-sec-
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sterilizer.
taken directly from the lower sterilizer.

The interior of the condenser 23 communi-
cates through a T-fitting 85 with a pipe 36,
which communicates at one end with the pipe
18 above the cock 20 and beyond it with a
general-supply pump 37, which through a pipe
38 communicates with the general-supply
tank 39. A cock 40, located between the
juncture of the pipe 36 with the pipe 18 and
the fitting 35, divides the pipe 36 into the sec-
tion previously described and into another
section, which through the vertical pipe 41,
controlled as by a valve 42, communicates
with the feed-pump 43. The feed-pump sup-

plies water through a valve-controlled pipe |

44 to pipes 45 and 4.6, controlled, respectively,
by valves 47 and 48. 'The pipe 45 communi-
cates with a steam-boiler, (not illustrated,)
while the pipe 46 communicates with the pipe
38, above referred to, and through 1t with the
tank 89. A-cock49 within the pipe 46 in prox-
imity to the pipe 38 is preferably employed
for use when the pipe 38 1s in active commu-
nication with the pamp 37.

In Fig. I of the drawings the course of the
water throu ch the condenser to the tank 39
The course
of the water through the cock 20 and pump
37—that is, 011t31de of the condenser—is in-
dicated by tailless arrows.

It may be mentioned here in order to avmd
confusion that the course of steam, to be here-

inafter described, is indicated in the same

drawings by dotted arrows. Pursuing the
course indicated by the feathered arrows from
the tank 39, the pipe 50 descends and commu-

- niecates with the interior of a cooling-cham-

40
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ber 51, which contains coils 52. Through a
valve-controlled pipe 33, communicating with
it, preferably through its upper part, the in-

terior of the cooling-chamber 51 communi-

cates with the lower or lowest sterilizer 54 of
a series of sterilizers arranged, preferably,

in vertical alinement with the condenser 23, |

The condenser and series of sterilizers are
preferably supported upon uprights 59,

- which—by the aid of cross-bolts 56, for ex-
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ample—constitute a supporting-frame. The
sterilizer 54 communicates tthl]O‘h a pipe 57
with the next sterilizer 53 of the series, and so
on throughout the series. Twosterilizers are
shown in the drawings as constituting a se-
ries; but more may be employed, if the size
of the plant should require.

From the last of the series of sterilizers a
pipe 59, provided with a cock 60, communi-
cates with the coils 52 of the cooling-chamber,
or, as they may be denominated, *‘cooling-
coils.”

A valve-controlled pipe 61 unites the cool-
ing-coils with a second f{ilter 62, constructed
Substantially after the manner of the filter 2,
and that in turn, as by a pipe 63, communi-
cates with the decolorizer 64. The construec-
tion of the decolorizer may correspond to that

of the filter 2, the only difference being that | coils may pass out through the atmospherie

Figs. I1, IT1, and IV, however, are |

641,534

the receptacle between the diaphragms is
filled with a suitable decolorizing material.
The decolorizer communicates through a
valve-controlled pipe 65 with a storage-tank
66, from which perfectly filtered, sterilized,
and decolorized water may be drawn away
for use, as required, 67 being illustrated as a
discharge-pipe for that purpose.

In the previous description I have deseribed
the course pursued by the water from the
main and its final arrival within the storage-
tank 66. I shall now proceed to deseribe the
manner in which the sterilizers and con-
denser are operated through the employment
of steam as a heating medium.

As above stated, I prefer for the sake of
economy to utilize the otherwise useless or
exhaust steam. Asanexample of such utili-
zation, I illustrate a steam-engine 63, which
takes live steam through a pipe 69 from a
source of steam-—as, for example, a b01ler
(Not illustrated.)

70 indicates an exhaust-steam pipe con-
nected at its lower end with the exhaust of
theengine 68 and atits upperend witha valve-
controlled pipe 71, that may supply a radiat-
ing system of a steam- heating-system appa-
ratus. (Not illustrated.)

72 indicates a pipe that communicates with
the pipe 71 through the radiating syvstem.
(Not illustrated.) -A cock 73is preferably in-
serted within the pipe 72, as illustrated.

74 indicates a pipe uniting the pipe 72 with
the coils of the upper sterilizer 53.

75 indicates a pipe controlled by a cock 76,
that unites the pipes 70 and 74, whereby when

required, the pipes 71 and. 72 having been

shut out, the exhaust- steam may still ﬁnd ac-
cess t0 the pipe 74.

77 indicates an atmospheric exhaust-pipe
provided with avalve 78, through which when
the valve 79 of the pipe 74 is closed the steam
may exhaust to the atmosphere instead of

“through the sterilizer-cotils.

A pipe 80 unites the coils of thlre upper ster-

ilizer 58 and the coils of the lowersterilizer 54,

while a pipe 81 unites the coils of the lower
sterilizer to the condenser-coils 23.

The coils of the sterilizers and condenser,
as has been already explained, being substan-

tially the same as those illastrated in detail

in FFigs. II, 111, and 1V, are not in this gen-
eral description identified by letter and are
not illustrated in the elevation of ihe appa-
ratus shown in Fig. L.

The coils of the condenser communicate
through a pipe 82 with an upright pipe 83,
controlled as by a valve 81 and communicat-

ing at its upper end with the pipe 77 and at -
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its lower end through a cock 85 with a re-

ceiver 36,

controlled pressure-relief pipe 88, which, com-
municating with the atmosphere, m ay be em-
1‘.}10yed if wq_uued Through the pipe 85 the

air from the receiver or.from the condenser-

The receiver is preferably pro-
vided with a water-gage 87 and with a- valve-
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exhaust-pipe 77, or, if preferred, it may be ] the next sterilizer and being there subjected

drawn off by aid of a vacuum, a valve-con-
trolled pipe 90,'communicating with an air-
pump 91, being shown for that purpose, if
pr eferred -

92 indicates a valve-controlled pipe which

establishes communication between the re-

ceiver 86 and the section 41 of the pipe 36,
thereby supplving to the pump 43 the filtered
and sterilized water of condensation, as well
as the filtered water that is supplied through
the pipe 36 from the filter 2. The commin-
ogled water of condensation and of direct sup-
ply is in the manner above described con-
ducted through the pipe 44 from thepump 4s.

Within the pipe 81 I illustrate in Fig. 1 a
valve-controlled spray-pipe 93, that is adapt-
ed to discharge a cold spray directly into the
body of steam contained within the condenser-
coils, if required. Inasmuch as the water

- thus supplied must receive complete treat-

30

ment by my apparatus before it can reach
the storage-tank 66, it 1s immaterial from
what source the water supplied through the
pipe 93 is drawn and may be taken directly
from the main 1.

If desired, as a means of cleansing thesev-
eral opemtlve elements I show a Valve-eon-
trolled steam and water connection 94, 99,
and 96 on the filters 64, 62, and 2, respec-
tively. 1 show also valve-controlled wash-

outs 97, 98, and 99, respectively, communi- |

- cating with the interior of the two sterilizers
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and the condenser.

The operation of my device 18 as follows:
Water from any source of supply (not illus-
trated) enters the filter 2 through.the main 1
and from it passes into the pipe 18, whence,
if the cocks 19 and 40 be closed and the cock
20 be opened, it pursues a direct course, fol-
lowing the line of the tailless arrows to the
tank 89. This course would be a cut-oif
from the pump 43 and would be employed
temporarily—as, for example, for the purpose
of repairing the pump or other mechanism of
the apparatus. Normally the operative po-
sitions of the cocks 19 and 40 would be open,
the cock 20 being closed. Water from the
filter 2 under such conditions enters the con-
denser 25 through the pipe 22, and, passing
thence through the pipes 36 and 41, is supplied
to the pump 43 whence through the pipes 44
and 46 it is elevated to the tank 39. A portion
of the water supplied from the pipe 44 may be
conducted to the boiler from the pipe 45. The
water, cold from the main, in passing through
the system of pipes last described envelops
the condenser-coils and serves to cool them.,
Descending from the tank 39 through the pipe
50, along the course indicated by the feath-
ered arrows, the water enters the interior of
the cooling-chamber 51, enveloping the cool-
ing-coils within it. Thence, through the pipe
53, it passes fo the lower sterilizer 54 and 1s
there subjected to the initial heating through
direct contact with the steam-coils therein.

Thence, rising through the pipe 57, it enters |

to a high degree of heat is 1&186(1 to the boil-
1ng-pomt or to a temperature not less than
212° Fahrenheit. Let it be observed in this
connection that the temperature of the cold
water is raised by degrees in passing from one
sterilizer to another, so that by the time it
reaches the last sterilizer of the series 1t has
reached approximately the desired tempera-
ture. By this arrangement the heat of the
exhaust-steam 1s ut1117ed to the greatest ad-
vantage and gives up its heatmg qualities
step by step. 1If the cold water were brought
at once into contact with coils containing the
exhaust-steam, it would, if supplied in con-
siderable quantities, come into contact with
the coils without being sterilized; but by the
successive arrangement of bringing the cool
water into contact with the less-heated coils,
and so on to the hottest, its perfect steriliza-
tion is insured. It is for this reason that the
number of sterilizers employed in the series,
as previously suggested, may be increased or
diminished in proportion to the capacity ot
the apparatus.

pipe 59 to the coils of the cooler 51, whence,

its temperature being reduced in itg passage

through the same, it is passed through the
ﬁlters 62 and 63 sueeesswely, and: ﬁnally con-
ducted to the storage-tank 66.

In order to follow without confusion the
course of the water from the main to the stor-

age-tank 66, it was assumed that the con-

denser and the sterilizer-coils contain steam.

It now remains to deseribe the means ot sup-
plying steam to those several coils. Steam,
preferably exhaust-steam—derived as from
the exhaust of the engine 68, for example—is
conducted through the pipe 70 to the pipe 74.
The connection between those pipes may be
made either through the pipes 71 and 72 and
the radiating system, of which they form in-
itial and ultimate elements, or, their valves
being closed and the valves 76 being open,
communication may be made directly through
the pipe 75. Communication directly through
the pipe 75 would be employed, for example,
during the summer season, when the heating
system would not be in use. From the pipe
74 the exhaust-steam at its highest tempera-
ture passes into the coils of the sterilizer 53
and there, as previously specified, serves to
raise the water surrounding the coil to a tem-
perature sufficiently high tosterilizeit. Pass-
ing from the coils of the sterilizer 53 the
steam, having given up a portion of its heat,
enters from the pipe 50 the coils of the steril-
izer 54 or the next one in the series of steril-
izers. There it serves to impart a degree of
heat to the water surrounding the coil within
the sterilizer and gives up in turn additional
heat. Consequently when the sfteam has
passed through the series of sterilizers it has
been partially condensed, the series of steril-
izers serving the dual purpose of heating the

The water having been ster-
ilized by passage through the last of the se-
‘ries of sterilizers 1s condueted through the
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water surrounding the coils and of cooling

the steam that passes through them. Issu-
ing from the coils of the sterilizer 54 or, as
illustrated, the last of the seriesthe partially-
condensed steam enters through the pipe 81
the coils of the condenser 23, wherein, being
cooled by direct contact of the cold water
from the main, it is entirely condensed or
liquefied and 1s discharged through the pipes
82 and 83 1nto the receiver 86.

To 1nsure the perfect operation of the con-

denser, a spray of cold water may be intro-
duced directly into the interior of the con-
denser-coils through the pipe 93, if réquired.
Any air contained within the receiver 86 may
issue through the atmospheric discharge-pipe
77 by way of the pipe 83, or, the cock 84 be-
ing closed and the valve of the pipe 90 being
open, it may be drawn off by the air-pump 91,

In order to render my apparatus complete
and to anticipate all conditions, I provide in
the atmospheric discharge-pipe 77 a cock 78

~and belowthe pipe 771in the pipe 74 a cock 79.

By this arrangement it is pessibleat any time
by opening the cock 78 and closing the cock
79 to produce a discharge to the atmos-
phere of the exhaust-steam from the pipe 70.
The condenser can also be used without the
Vacuum pump 91 by closing the cock between
pipe 83 and pipe 88 and closmn' the cock on
pipe 90; also, opening cock 34 and cock 90,
thus exhausting through the condenser to the
atmosphere. |

What I claim is—

1. The combination with a sterilizer and a

| source of water-supply, of means for divert-

ing a portion of such water to be heated,and

anothel portion to the sterilizer to be steril-

ized, means for directing the heated water to

the sterilizer wher eby 113 operates as the ster-
ilizing agent, and means for commingling the
two portions of water, substantml]y as set
forth.

2. The combination with a source of water-
supply, and a sterilizer, of a divided water-
course leading from the source of supply, one
part leading to a heater where water may be

converted into steam, and the other part to

the sterilizer, a steam-conduit which in its
course passes through the sterilizer, a con-
densing apparatus for the steam, and a con-
duit for the condensed water leadmg back to
the conduit from the source of supply, sub-
stantially as set forth.

3. The combination with a source of water-
supply and source of steam-supply, of a con-
denser for the steam, means whereby the wa-
ter of condensation, and of the direct supply
may be commingled, sterilizing and filtering
elements arranged in successive order, and
means for supplying the commingled water
of condensation and of the direct supply

through the same, substantially as set forth.

- In testimony of all which I have hereunto
subsceribed my name. |

JOSEPH . MCDONALD.

Witnesses:
JAMES P. MULHERN,
CHAS. A. WEBB.
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