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UNITED STATES

PATENT OFFICE.

~ JOHN HAMMOND SMITH, OF ALLEGHENY, PENNSYLVANIA.

STILL.

No. 814,405,

~ Application filed July 20,1904, Serial No, 217,358

Specification of Letters Patent.

iratented March 6. 1906,

To all whom it may concern: -
Beit knownthat I, Jouny Hammonp Spits,

~a citizen of the United States of America, re-

~1n tills, of which the following is a-specificar |
tion, reference being had therein to the ac- |

IO
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siding at Allegheny, in the county of Alle-
gheny and State of Pennsylvania, have in-

. - v .
vented certain new and useful Improvements

company:ng drawings. L |
~This invention has relation to stills, and
has for its object to provide a still which may

be used as a household-still, the same being

~constructed m such a way that it may be

mounted in a convenlent place for use within

a house: | o
Another object of this invention is to pro-

vide & novel form of still which, with the aid

~ of water-supply pipes and a suitable gas

25

burner, will produce distilled water with suit-

able rapidity, T
Briefly described, the fundamental feature

of my invention resides in constructing a still

in a compact manner, whereby the same will

occupy comparatively small space and may
be readily attached to a wall or suitable

“bracket which is convenient to water and cas
. . . : e

| supply pipes. . |
- Tl
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e still proper consists of a combustion-
chamber, which is surrounded by a cold and
a hot water receptacle, novel means being

employed to partially separate the cold was :

ter from the hot water. Surrounding the
cold and hot water receptacle is a condens-
ing-chamber, which is adapted to receive the

distilled water and convey the same there-

from by a suitable pipe. . I employ safety
means, such as overflow - pipes and drain-
cocks, the drain -cock being emploved to
drain all sediment or ingredients foreign to
the general operation of the still when it 1s de-
sired]. '

~In constructing the still T have embodied
as simple a construction as possible.to accom-
phish the desired results, at the same time

maimntammyg a Jdurable and strong construe- |

tion, which will reduce the expense of manu-

facture to 2 minimum.

The construction emploved to accomplish
the results enumerated will be hereinafter de-
seribed, and specifically pointed out in the
claims. . | -

 Referring to the drawings accompanying

elevation of the still constructed in accord-

ance with my invention, the said view being

taken at right angles to F 7. 6 with the

-part of the still.

user,

| burner removed, a part of the combustion-

chamber wall and the bracket-board broken

‘away, and also showing a part of the floor of

the combustion-chamber and a burner-pipe
and its msulated covering in section. '

phragm employedin my improwed still. Fig.
3 18 a top plan view of thesame. Fig. 4 isan
enlarged Sectional view of a part of the still.
Fig. 5 is a like view of another portion there-
L. Fig. 6 is an enlarged perspective view
with the still in vertical section, also showing
the support u{_}(m which the still is mounted.

¥ig. 7 1s an enlarged detail sectional view of a

In the Several views of the drawings accom-

Fig. 2
1s & sectional view of a portion of the dia-

0o
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panying this application like numerals of ref-

erence indicate like parts, the reference-nu-
meral 1 destgnating a bracket - board -upon
which iny improved still is adapted to be sup-
ported. This bracket - board may be dis-
pensed with and the still supported from a
wall or the like, as may be convenient to the
) , :

2 indicates a gas-supply pipe, which, as
illustrated in Fig.. 6 of the drawings, is sup-
ported from the bracket-board by lugs 3 3,

75
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formed integral with the elbow 4 of the pipe .

2, the lugs 33 and the elbow 4 substantially
constituting a bracket. The pipe 2 extends
outwardly and upwardly and has a suitable

shut-off cock 5 at its upper end, the casing of

this shut-off cock having a screw-threaded
nipple, (designated by the reference-numeral

6.) Upon this nipple is mounted. a brace 7,
‘the ends of which are bent upwardly slightly

and are adapted to support the still.
8 and 9 indicate, respectively, two pipes
that extend outwardly from the bracket

‘board or wall4, these pipes being supported

by lugs 10 10, similar to the lugs 3 3 of the

90
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pipe 2, the said lugs 10 10 being carried by

brackets having elbows to receive the respec-

tive pipes 8 9. The pipe 8 is a water-supply
pipe and carries upon its outer-end an elbow
11, and 1n the vertical portion of this elbow is

passes through the brace 7 and through the
annular flange 18 of the combustion-chamni-

ber wall, as clearly seen in Figs. 6 and 7 of the
| drawings.

o _ 3 - flow-pipe, and on the outer end of this pipe is
‘this applieation, Figure 1 is a sectional side

The pipe 9 (see Fig. 6) is an over-

an elbow 14, which carries s -sleeve 15.  This
sleeve 15 passes through one end of the brace

7 in the same manner as the sleeve 12, the
1 still proper being supported by the outer ends

100

mounted a screw-threaded sleeve 12, which

IC5
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sleeves. |

The combustion-chamber 16 of the still i
preferably evlindrical wm forw, the shell 17
which forms the smane being bent outwardly
ab 185 lower edee to form an annular flange 18,
witch i (urn nas its rim or outer edge bent

upward!y {o form an annular vertieal flange
19, The annular flange 18, which 1s at right

angies to the Hange 14 18 provided with aper--

pures to receive the sleeves 12 and 15, hereto-
fore described.  The sleeve 15 extends up-
wardly and serves as an overflow-pipe.

How-pipe, 1s preferably covered orsurrounded

with a sleeve 20 of some suitnable insulating |

material, whereby any water' that may pass
throngh said overflow-pipe 15 will not atieet
the water surrounding the exterior ol said
overflow-pine. ' -

in the conbustion-chiamber 16 1s mounted
a circular hvdrocarbon-burner 21, the burner
being of any construction that 1s sdvanta-
ceous to the general results of the still, and this
burner is sccured upon the screw-threaded
uipple 6 of the shut-off cock 5. T'his hydro-
carbon-burner may be of any construction
that may be found desirable; but for the pur-
pose of ustration I have shovwn that type in
which two circular plates are =paced apart
andl are conneclted at their periphery by a
flanre which 18 provided with outlet-ports
217 to verinit the escape of the gas to the
point of ignition.. The lower plate of the
burner rests oix a sleeve 217, whien ssrves as o
mixer for the air and gas. The chamber
within the sleeve 1s in communicaion with
the spuce between the two plates foriming
the burner proper. '

Ty ]
oS-

| The sieeve 217 rests at
its lower end on the brace 7 and on sad
lower end is providea with apertures 21° to
admit air to the gas. The burner 1s further

supporied by a rod 219, extencdhing cenirally

of the sleeve 217, and 18 received at 1ts upper
end in a bushing 21¢, provided on the under-
neath fnce of the top plate of the burner. At
its lower-end this rod 21¢ is received m a
socket 211, threaded onto the nipple § and

provided with apertures 21% to permit the

v £

vas to escape 1nto the mixing-champer and
auss t0 the burner, . The rod 21" snd socket
218 while ussisting in supporting $he burner
also act us means to secure the burner in po-
SO, . | o
Fo catry off the fumes and gases from the
interior of the combustion-chnmber, I pro-

vide o ffue 22 10 the top of soia chamber, and
{itting down over this flue s a vertical pipe

23, wnich at its upper end supports i contcal

6o shell 24, the depending sides 25 of which ex-
tend into the space surrounded by the annu-

f’}"
="

F
-

q
[
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lar flanve 19, a water scal being formed be-
cween the sald flange 10 and/the depending

stdes 25, as witl be elearly scen by reference
N b4 andag ot the draowings. |

pry
=g

brace 7 and held thereon by said

This,
steave 15, which, as stated, serves as the over-

]

|

’.
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26 indicates an annular casing that is

nwounted on the horizontal flange 18 between

the annular shell 25 and the wall 17 of the
dombustion-chamber, and this chamber ex-

tends some distance above the shell which

forms the combustion-chamber to a point
near the conical-shaped top 24 of the shell 25,
‘heretofore

“thereof, Is an annular defiector-plate 27, hav-.

ing a central aperture 28 of considerably
orenter diameter than the pipe 23, sc¢ as to
allow of a space hetween the wall of said
opening 28 and said pipe 23. This defiector-
pinte is supported by substantially P-shaped

hangers 29, (see Fig. 1,) the loop portion or

sald hanger resting upon the top 30 of the
combustion-chamber wall and supporting
the deflector-plate within a short distance of
the top of casing 26. 'The vertical porilons
or stems of the P-shaped hangsis extena
downwardly between the sides of the cem-
bustion-chamber and the casing 26 (see Ig.
1) and support upon their lower endas an an-
nular diaphragm 21, this diaphragm being
supported above the overtlow-pipe 15 an

within a short distance of the top of the com-
bustion-chamber; but, as illustrated in Figs.
2 and 3 of the drawings, the said diaphragm
consists of a packing-ring 32, which 1s sup-
ported between two metallie rings 35, these
rings being secured together at intervals.

he packing-ring 32 is adaptad fo engage the

side walls of the combustion-cheniber 17 and
the sides of the casing 28, thereby forming a

partition in the annular space which exists

hetween the combustion-chamber wall and
he casing 26, communication being estab-
lished between the space above and the space
below the diaphragm or partition by means
of opening 34, formed by cutting away the
packing-ring 32, (Bee Mig, 3.) , -

A drain-cock 36 (see ¥Figs. § and 7) 18 con-
nected to the elbow 11, whereby the space be-
tween the combustion-chamber wall and tre

casing 26 insy be drained and cieansed of all
sediment foreign to the general operation of

the still. . |

37 designates a cock similar to

overfow-pipe 15 and the pipe 9 should the
same in any manner become clogged and 18

| especially used to withdraw water {rom the

overflow-nipe 15 and from the drain-pipe dur-
ing winter, when the water would havea tend-

ency to freeze and burst the pipes. Any ex-

cess amount of water which mav accumulate

in the annular space between the combustion-

chamber wall and the casing 26 is removed

through the overfiow-pipe 15 and 3s then car-
ried. through the pipe § to the
Wi, 6,) which pipe 33 extends upwardly
from the elbow carried by the lugs 10 10 and

described. Arranged within said
‘annular casing 26, adjhcent the upper end

_ » the cock 36
and which is connected to the elbow 14, the. 1
said vock 37 being employed.to drain the

([l)ipe 33, (see.
S
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Ccommunicates with s pipe 38, (see Figs. 1 130
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6,) and this pipe 38 communicates with »
pipe 44, (see Fig. 6,) which may lead to any
suttable drain through which the overflow
may pass. . |

~ The reference-numeral 39 (see ig. 1) des-
ignates o stand-pipe, and this pipe is ad apted
w0 supply sterilized air to the still.
pipe 1s mounted in the space between the
outer shell 25 and the casing 26, the upper
end projecting through the conical -shaped

top 24 and the lower end extending to a point

close to the base of the still.

ine rveference-numeral 40 (see Fig. 1) des-
nates the pipe which is connected to the
oi thestiland projects into the space ex-
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isting vetween the casing 26 and tle outer

G R

25, this pipe being adapted to remove
ie distilled water that accumulates at the
bottom of said space, the pipe being made of
3 proper stze to permit the water and air'to
pass readily therethrough. Should it be de-
sived to place the pipe 40 on the opposite side
of the still from that in which it is shown in

=
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gy
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ig. 1, the plag 41 (see Fig. 1) is removed,
ne pipe 40 placed in the aperture vacated by
the plug, and the plug placed in the aperfure
vacated by the pipe 40. e

- U'be operation of the still and ths funefion
of the above parts just described is as follows:

T HC

Water is admitted to the still through the

 pipe 8 after havine passed-through pipe 42,

L
B S

- 40

gl
[y

6Ic:

cand the annular shell 17 forming said cham= |
ber'become heated and the water that lies.

085

the openings 34,

chamber and the deflector-plate 27.
g, 1)

by admitting gas through the shut-off cock 5,

which latier pipe carries a suitable valve 43.
(Utearly shown in Fig. 6 of the drawings.)
Tﬁ;f‘%‘ 03y ..
.11'1_:'1

t the water passes through pipe &, it
passes through sleeve 12 into the annular

-space between the combustion-chamber and
‘the casing 26, and this space may be termed a

“hot and cold water receptacle or chamber.”

As the water enters this receptacle or cham-
ber 1t Tises until it reaches the diaphragm,

end passes above said diaphragm through
heretofore described, the wa-
ter rising to a level determined by the height

: 3 N - ¢ - . _ A4 ﬁ,.u.}:.
of the pipe 33.  (See Fig. 1.) In the mean-

tine waber is passing through the pipe 15 and
s mising 1 the pipe 33, and when the water

reacnes a certain level it will overflow in the
pipe 38 and pass through the drain-pipe 44.

(Shown in Fig, 6 of the drawings.) When

the water issues from this drain-pipe 44, the

valve 43 is turned until just a sufficient quan-
Lty of water is passing into the water-recep-

tacie and out through the drain or overflow
wuler in the receptacle being Kept at o con-
stant  level "about midway hbetween the
crown -sheet or top 30 of the combustion-
_ _ (See
burner 21-is placed in operation

Fi

(i

and upon the gas being ionited the crown-
sheet or top 30 of the combustion-chamber

above the diaphragm will become rapidly

814,405

The said:

tion the valve 43,
wated to

to condense the steam being generated the

3

heated, soon reaching the boiling-point, and

the steam rising from the boiling water passes
] : "1-

through the annular opening 28 (see Figs.-1

and 6) of the deflector-plate and passes into
the space beneath the conical-shaped top 24

ot the shell 25-and is deflected by said top 24
downwardly into the space which exists-be-
tween the casing 26 and the shell 25. This
space 1s preferably termed, the ““ condensing-
chamber.”  Since the cold water is admitted

75

at the bottom of the cold and hot water re- -

ceptacle or chamber, the sides of the casing
26 below the diaphragm 31 will be in a cooler
state than the sides of the same casing that
are above-the diaphragm, this diaphragm b/
g employed to prevent the free circulation
of the water above the diaphragm and the
water beneath the same, but at the same
time permit a limited quantity of water to
pass above the diaphragm, where it is boiled
and
chamber. _ _ y

The opening 34, formed in the packing-
ring 32 of the diaphragm 31, will permit Wi~
ter to pass above the said diaphragm, as
above stated, and will to a certain extent di-
vide the hot and cold water receptacle or

chamber whereby the hot water will be, al-

wavs retained above the d-iaphra.gm.

- The pipe 15 has been arranced’in the man-
ner shown i Figs. 1 and 6 of the drawings,
whereby when an overflow oceurs the water
below the diaphragm will be removed before
the hot water which is above the diaphragm;;
but after the still has been placed in opera-
as heretofore stated, is reg-
govern the supply-water being ad-
mitted to the hot and cold water receptacle
or chamber, a suflicient quantity only being
admitted to pass into the receptacle and out,

of the overflow to condense all steam gener-

ated. o |

The fit of pipe 23 over flue 29
but fits loosely over said flue, so that the wo-
ter as 1t tises above the lower end of pipe 23
may enter between said pipe 23 and flue 22

it}

‘and form a water seal between the said pipe

and sald flue, and as the boiling water evapo-
rates the steam will pass into the condensing-

-chamber which surrounds the hot and c-o?d
water receptacle or chamber. -As the steam -

18 carried downwardly it contacts with Lhe

sides of the casing 26, and as this casing be-

low the diaphragm 31 is in contact with cold
water the casing below said diaphragm will
be cool, and |
the custilled water will accumulate in the bot-

tom of the space between the shell 25 and the

casing 26.  As the distilled water accumu-
lates in said space it rises to such height un-
til 1t. will overflow into the pipe 40, which
pipe, as heretofore stated, is made of a proper
size to carry off the water with sterilized air
as 1t accumulates, |

E}’J

- Airis supplied to the still thi"ough pipe 35 '

Ppasses off as steam Into the condensing-

the steam will be condensed and

30

90
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is not snug,
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which

~ through the steam-space at the top of the

still, and thus the sterilized air and the dis-
tilled water pass off through pipe 40 to-

}}ipe acts as a sterilizer, as it extends

gether. The heating of the water has a tend-

ency to drive the air out of it. Therefore in
distilled water the air is nearly all driven out
when the water reaches the vaporized state,

~and no air can.be incorporated mto the wa-

[O

< Q

25

- pipe 8.
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ter until it retuins to the Hquid form. I per-
mit the air to pass down through the pipe
39, whereby the air will aerate the water as
they pass out of the still through pipe 40.
By this construction of the 'stiil it will be

seen that the same may be readily cleansed

when it is not in operation by removing shell
25, the deﬂectm‘—-p}

31, and that the still may be readily further
disassembled by removing the différent cas-
ings and the gas-burner from their supports.

The drain-cocks 36 and 37, as heretofore.

stated, are used to cleanse the still when the
same hasbecome In any manner clogged. The

ate 27, and the diaphragm

{]

sediment as accumulated In the same and all’

ingredients foreign to the operation of the
still can be removed through these drain-
cocks by flushing the same from the supply-

A particular feature of my still to which 1t
is desired to call attention is that by the em-
ployment of the brackets which earry the lugs

10 10 a greater convenience in connecting the

gas and water service pipes Is facilitated.
These brackets can be turned to any angle
in & plane parallel to the bracket-board, thus
permitting the adjustment of the gas and wa-
ter . service pipes. By experience 1 have
found that the capacity 0% a still with an
eight-inch (diameter) combustion-chamber 1s
about two quarts of distilled water per nour.
I preferably construct the still of a heavy

sheet copper, which may be coated with tin-

where it contacts with the distilled water,
While I have herein shown a particular
form of diaphragm embodying a packing-
ring, it is obvious that I may vary the con-
struction in any manuner that will permit a

limited quantity of water to pass into the

59
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I claim, and

boiling-eompartment of the still, and other
means than the hanger shown may be em-
ployed to.support this'diaphragm.” 1 do not
desire to limit myself to the especial shape
and construction. shown in the accompany-
ing drawings, but may change the general
arrangement of the supply-pipes of the still
without departing from the spirit and scope
of the invention.

Having ful'iff described my invention, what

esire to secure by Letters Pat-
ent, 18— - o _

i. In a water-still, a shell having a flanged
lower end and provided with a flue in its top,
g, casing surrounding said shell and resting on
the flanged lower end of the shell withn space

between the casing and the shell, an exterior | fuel-supply pipe

814,405
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shell having a pipe receiving the flue of the
first ~ mentioned shell, and Pl’.\.a‘ving its sides
rojecting dewn to lie within the fianged
| ﬁjwer em% of said interigr shell, a diaphragm
within the space between the interior shell
‘and the surrounding casing, and having an
QFening establishing communication between
the space aboveand the space below said dia-
phragm, a burner arranged within the inte-
rior shell, a fuel-supply pipe communicating
with said burner, a water-supply pipe com-
municating with the space between the inte-
rior shell and the casing, substantially as de-
scribed. ' .

9. Ina water-still, an interior casing hav- 8

70

5

ing a flanged lower end and provided with 8
flue in its top, a casing surrounding sad

shell, and received at its lower end within the
flanged lower end of the shell, a diaphragm
supported from the interior shell and divid-

ing the space between said-shell and casing

into upper and lower compartments which

| are in communication one with the other, an

exterior shell supported on the inner shell, a
hydrocarbon-burner arranged within the in-
terior shell, a fuel-supply pipe communicat-
ingwithsaid burner, a water-supply pii}e com-
municating with the space between the mte-

G0

rior shell and the casing, and a discharge-pipe -

communicating with the space between tne
casing and exterior shell.

3. In a water-still, an interior shell having
a flanged lower end and provided with a flue

in its top, a casing surrounding said shell, and
received at its lower end within the flanged

95

JOC

Jower end of the shell, s diaphragm support-

edd from the interior shell and separating the
space between said shell and casing nto np-

per and lower compartments which are i

communication one with the other, an exte-
rior shell supported on the inner shell, a hy-
drocarbon-burner arranged within the inte-
rior shell, a fuel-supply pipe communicating
with 'said burner, a water-supply pipe com-
municating with the space between the inte-
rior shell and the casing, a discharge-pipe
communicating with tiie space between i‘.fl

pi}l)je also communicating with said space,
substantially as described.
4. In a water-still, an interior annular cas-

‘ing having an outwardly and upwardly -

flanged lower end, and provided in s upper
end with a flue, a casing surrcunding saiG
thell with its lower,end resting on the out-
wardly-flanged portion of the shell, a dia-
phragm dividing the space between said shell
and casing into upper -and lower compart-

12
casing and interior shell, and & water-inlet

[t
b4

115

130

ments which are in communication with each

other, an exterior shell supported-from the in-
terior shell with its lower end inclosed by the
upwardly-flanged portion of the interior shell

whereby a water seal is formed arourd the:.
lower end of said exterior casing, a burner, &

leading to said burner, a wa-



o

ter-Supply pipe leading to the space between
the inner shel and casing, and a distillate-dis-

charge pipecommunicating withthe space be-

- ttween the casing and the exterior shell, sub-

5

i0

15

1

stantially as described.

5. In a water-still, an-inner shell having a
surfounding casing spaced-

flue in its top, a _
from said shell, a diaphragm separating the
space hetween the shell and the casing into

an upper and lower compartment in commu-

nication one with the other, a water - supply
pipe communicating with said space, a burner
arrangea within the inner shell, a fuel - sup-
ply pipe leading to said burner, an insulated
pipe comnunicating with the space between

¥

the inner shell and the casing, an overflow-
pipe communicating with said insulated pipe,

an exterior shell surrounding the casing and

the inner shell and spaced away from the cas-
ing, and an outlet - pipe for the distilled wa-
ter communicating with the space between
the outer shell an§ the casing, substantially
as described. |

-~

in testimony whereof I affix my signature
in the presence of two witnesses.

JUOHN HAMMOND SMITTI.

Witnesses:
- H. C. Everr,
- . K. Pormeg.
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