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To all whom it may concerm:

Be it known that I, CHARLES HENRY AT-
KINS, a eitizen of the United States, residing
at Ohieafro in the county of Cook and State

5 of Illmms have invented certain new and
useful Improvements in Steam - Traps, of
which the following is a full, ¢lear, and exact
specification.

My invention relates more pa,rbleulerly to
10 means for permitting the escape of water
" from steam-passages while preventing the
escape of the steam; and it has for its pri-
mary object to seal the vent or outlet of the

- passage against the escape of the gaseous

15 substance by means of a portion.of the liquid,
~and automatically discharge any liquid in
excess of such portion.

A further object of my mventlon 18 to seal
the vent or outlet of a steam-passage against

20 the escape of steam by means of a por-tion of
the water accumulating therein and to auto-
matically discharge any water in excess of

such portion, while at the same time allow-

ing free discharge of any air that might have
25 eceumulated in the steam- -passage.

With these ends in view my invention con-
sists in certain features of novelty in the con-

struction, combination, and arrangement of
parts by which the said objects and certain

30 other objects hereinafter appearing are aft-

tained, all as fully described with reference

~ to the accompanying drawings and more par-
ticularly pointed out in the claims.

In the said drawings, Figure 1 is a vertical

35 sectional view of my improved apparatus,
taken on the line 1 1, Fig. 3. Fig. 2 1s a
similar section taken on the line 2 2, Fig. 4.
Fig. 3 is a transverse section taken onr the
line 3 3, Fig. 1; and Ifig. 4 is a plan view with

40 the cap or cover removed.

1 represents a shell or casing whieh 18 pro-
vided with ‘a nipple 2, whereby it may Dbe
connected to the vent of the passage to be
relieved of the surplus liquid, as before de-

a5 seribed, or of the liquid and air without per-
' mitting the escape of the.steam or other gase-

ous substance which it is desired to retain

therein. The bottom of this shell 1 1s pro-

‘¥ided with an outlet-nipple 3, which may be |

(No medel.)

| connected to cmy sultable pipe or paseaﬂ'e &0

(not shown) leading to the sewer or to any
other convenient place or, if desired, to a _
a pump or other suitable eppal atus for __dtaw-
ing off the surplus water or liquid aceumu-
lated in the shell orchamber 1. Theshell 1is 55
provided with an inner wall 4, which is pref-
erably formed therewith, and is in the form of -
a cylinder arranged eoneentneally with the
shell 1, and the space between this ¢ylinder
4 and the outer wall of the shell is divided 6o
vertically from top to bottom into a plurality
or series of passages by means of vertical
partitions 5. Placed upon the upper end of
the shell and havingits bearing as well upon
the upper ends of the partitions 5'and the 65
cylinder 4 18 a plate 6, whose upper face 1s
formed with a series of channels 7, at the ends
of which are formed holes or apertures 8 9,
respectively, which extend through the plate

6 and communicate with the passages be- 70

tween the partitions 5, so as to place one of
sald passages 1n commumeamon with the
next, and so on throughout the entire se-
ries, and depending from the apertures 9
of each of these channels 7 is a tube or pas- 75
sage 10 of smaller cross-section than the pas-
sage between partitions 5 and which compels
the liquid or other substanee rising in the
passage between the partitions 5. fmd Cross-.
ing over along the channels 7 to descend to 8o

_the bottom of the next passage between the

partitions 5 before it can escape thereinto,
the lower ends of the tubes 10 being arran n'ed
in close propinquity to the lower end of the

shell 1, as clearly illustrated in Iigs. 1 and 85

2. The inlet 2, which is arranged at the up-

| per end of the shell, as shown in Fig. 1,

discharges wholly between two of the pm-—
titions 5 and this passage opposite the inlet
is not p10v1ded with one of the tubes 10, but go
the partition 5 on one side thereof is cut

| away at the bottom, as shown at 11, to form

communication dne(,tly with the next pas-
sage, so that the liquid may rise in the latter,
escape upwardly through the aperture 8 g5
and along the channel 7, end thence descend
into the next vertical passage through the
first one of the tubes 10, whence _1t_ again




2

rises in the vertical passage containing said
first tube 10 and crosses over to the ne*ct one

of the tubes 10 and descends, as already de-

- seribed, and so.on until the vertlcdl passage

'- 10 and after discharging from the latter it

10

adjaeent to.that into which the inlet 2 dis-
charges 1s reached. The liquid enters this

latter passage through the crossover-chan-

nel 7 and the last one of the depending tubes

rises and discharges flO[I] the vertical pas-

| saﬂ'e containing scud tubethrough a top open-

I5

20

g 12, formed in the plate 6 and thence

_1111:0 a central cavity 13, via a channel 14,

connecting the top opening 12 therewith, the
cavity 13 being constituted by a depression
at about the center of the plate 6, as clearly
shown in Figs. 1 and 4. After entering the

cavity 13 the liquid discharges through one |
- or more perforations 15, formed in the upper.
end of a central pipe 16 whose lower end is

in direct eommumc&tlon with the outlet 3.

The upper end of the pipe 16 is threaded and
has secured thereon a nut 17, which bears

- upon a cap 18, arranged over the plate 6 and

30

35

40

constituting the upper sides of the channels
7 and 14 and of the cavity 13. The lower
end of the pipe 16 is threaded in a bottom

plate 1* of the shell 1, which closes thelower

ends of the passages formed by the vertical
partitions 5. If the passage-ways formed by

the partitions 5 and the tubes 10 be partially

filled with liquid and pressure be applied at
the inlet 2, whether induced by suction at
the outlet 3 or by an increase of pressure at

the inlet, the liquid will rise in each of the |

passages formed by the partitions 5 until the

combined weight of the columns counterbal-

ances the pressure at the inlet, and conse-
quently if such pressure be due to steam or

gas at theinlet the liquid in the passages will |
'effeetuallv seal the passage-way to the es-
~cape of such steam or gas.
‘water enters through the inlet, it will pass |

“1nto the first passages formed by the parti-

55

‘tions 5 and discharge the surplus through the

tube 10 into the next passage between the
partitions 5, and so on until the surplus wa-
ter is dlseh&rﬂ*ed through the tube 16 and
outlet 3 and the eounterbalanemg levels are
restored. By this means it will be seen that
the pressure at the inlet 2 may be effectu-
ally resisted and prevented from escaping by

a hydrostatic column of compact and con- |

venient form.

In many uses to which my mveutlon may-

be put it is feasible to maintain the pressure

‘1n the inlet 2 at a substantially uniform de-
gree, and consequently the escape of the

- steam or other gaseous substance which it is

60

desired to retain in the passage to which the

apparatus is applied may be prevented at all
times by a portion of the liquid contained in

the up and down passages of the apparatus.

When the apparatus is used in connection
with steam-passages, it is often desirable to
not only relieve the steam-passage of the sur-

If a surplus of

| but impervious to steam or which, in other

711,272

plus water of condensation accumulating
therein, but to permit the escape of air and
gases therefrom without permitting the es-
cape of the steam.
means whereby this may be antomatically
accomplished. As shown in Fig. 1, the up-

per end of the cylinder 4 is provided with a

small air-vent 18, arranged opposite or in di-

rect communication with the inlet 2 and at

such an elevation that it will normally be
above the level of that portion of the liquid
which can remain in the up and down pas-

| sages without being foreed out by the pres-

sure at the inlet 2, and formed in.the pipe 16,

at a point between the portion inclosed by

the cylinder 4, is an outlet 19, which permits

I will now deseribe the .

75

30

any alir or water that may find their way be- -

tween the pipe 16 and cylinder 4 to escape
into the outlet 3. Now in order that the air

entering the inlet 2 may take this direct pas-

sage via the vent 18 and aperture 19 to the

outlet 3 without also permitting the steam to

escape Il interpose in this direct passage a
porous steam-barrier composed of some suit-
able material which will be pervious to air

~words, will cause the steam to condense be-

fore 1t can percolate through it.
substanece for this purpose is ordinary brick-

clay baked as usual or carbon; butanyother.

porous granular material might be utilized.
This steam-barrier is best made in the form

of a cylinder 20, which is placed around the.

pipe 16 and is closed at both ends by gaskets
21 22, which are compressed against the
plates 12, 6, respectively, the said plates be-

1Ing preferably provided with annular flanges

23, which center the cylinder 20. Thus it is
seen that the volume of air entering through
the vent 18 is spread out over a large porous
area and as a consequence permitted to es-
cape rapidly through the aperture 19. It is
also evident that any water which mlﬂ'ht find
its wayinto the cylinder 4 will ﬁnally escape
through the outlet 3. |

Ha,vmﬂ' thus deseribed my invention, what
I claim as new therein, and desire to secure
by Letters Patent, is—
- 1. A device for the purpose specified, em-
bracing a liguid passage-way communicating
at 1ts ends with an inlet and an outlet, and
formed of a series of short communicating up
and down passages, thedown passages being
of a different cross- secblonal area from the
up passages. -

2. A device for the purpose specified em-

bracing a liquid passage-way communicating
at its ends with an inlet and an outlet, and

formed of a series of short ﬁommume&tmﬂ' up
and down passages, the down passages bemn'
of a different cross-sectional area from the up
passages, and means to produce a lower pres-
sure at the outlet than at the inlet.

- 3. Inadevice for the purpose deseribed the
combination of a series of up and down con-

nected passages having communication af
. ‘ "\

go
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one end with an inlet- and provided at the |
other end with an outlet, a direct passage be-.

tween said inlet and outlet and a porous sub-

stance closing said direct passage, substan-

tially as set forth. | |

4. In adevicefor the purpose described the
combination, of a series of up and down con-
nected passages having communication at
one end with an inlet and provided with an
outlet at the other end, a direct passage lead-

ing from a point at the upper end of said se-

ries of up and down passages to said outlet

and a porous substance closing said direet

passage, substantially as set forth.

5. In a device for the purpose described the
combination, of a series of up and down pas-
sages communicating at one end with an inlet
and having an outlet at the other end, a
chamber having direct communication with
said inlet ard outlet and a porous substance
intersecting said direct communication, sub-
stantially as set forth.

6. In a devicefor the purpose described the
combination of the shell 1 having the parti-
tions 5 forming vertical passagesone of which
is provided with an inlet at the top and an
outlet into the next passage at the bottom,
smaller passages depending into said verti-
cal passages and each having communication
at its upper end with the next adjacent larger

assace, the one of salid vertical passages |
b Bl | oy

most remote from said inlet being provided
| with an outlet, substantially as set forth.

7. In a device for the purpose described the
combination of the shell 1 having the internal
cylinder 4 provided withan air-vent at its up-
per end and the space between said shel:
and cylinder divided into vertical passages
one of which has an inlet at its upper end
and an outlet at its lower end into the
next adjacent passage, the plate 6 secured
over the upper ends of said passages and hav-
ing the apertures 8 and depending tubes 10
communicating with said apertures and dip-
ping into said vertical passages, the aperture
12, the channel 14, the cavity 13 communi-
cating with said channel 14, the cap 18 ar-
ranged over said plate 6 and closing said
cavity 13, the pipe 16 communicating with
cavity 13 and passing downwardly through
said eylinder and having an aperture in the
side thereof, said eylinder being provided
with an outlet communicating with the lower
end of said pipe 16 and a porous cylinder sur-
rounding said pipe 16 around sald side open-
ing therein and being closed at opposite ends,
substantially as set forth. .'

CHARLES H. ATKINS.

Witnesses:
EpNA B. JOHNSON,
F. A. HOPKINS.
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