(No Model.) | | _
- . W. BURNHAM.
STEAM SEPARATOR

No. 414,373,

Patented Nov. B 1889

i j
1
il
I=S=—U2
___J 1
{
|
_ i
'l."-"-u::-i u"l.

I 1
]
= = 1= ii ENGl | | B z
A 5 1 ] 1 i _ 1
C ! l ! ! : : : 3| c
; [ 3 = e i 1 ! - i B | k =
= I@ | 1 i i_: el RNl F= il i
): E YRl NS EI ‘ il IR It —
i1 EN N iflh NN ]
\ li i ERNE BN Bl : :
' ‘ ]
= —=——= &
= t
A

ik

b
i

0

. CETOCTogn T 1 e er P .

" N. PETERS, Fhoto-Lithographer, Washington, D. C.




L

L

STEAM-SEPARATOR.

~ UNITED STATES PATENT

ittt o o ettt o — -

WALTER BURNHAM, OF HYDE PARK, ILLINOIS.

SPECIFICATION forming part of Letters ;E’ra,t'_ent._ No. 414,373, dated November 9, 1889.
' Application flled Febrnary 21, 1889, Serial No, 300,741, (No model. -

) —

To all whom it may concerin:
Be it known that I, WALTER BURNHAM, of

Hyde Park, in the county of Cook and State of .

Illinois, have invented certain new and usetul
Improvements in Steam-Separators; and Ldo
hereby declare that the following is a full,

clear, and exact description thereof, reference

being had to the accompanying drawings, and

“to the letters of reference marked thereon,

10O

which form a part of this specification.
This invention relates to steam separators

or devices for separating water from steam

of that class which are connected In steam-

- supply pipes leading to engines and other
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steam-using apparatus. o

It has among its objects, first, to provide a
construction wherein the shell is of wrought
metal, and therefore much stronger and less
liable to deterioration from changes of tem-

perature and consequent bursting than when .

made of cast-iron, as heretofore. | |

The invention has for another object to pro-
vide a more effective construction for accom-
plishing the purpose of breaking up the steam-
current and arresting the particles of water
therein. |

The nature of the invention wiil appear
from the following description of the accom-
panying drawings, in which—

Figure 1 is a perspective of the separator
and its immediate connections. Fig. 2 1s ¢
central longitudinal vertical section. IFig. 3
is an end elevation. . Fig.4isa transverse ver-
tical section. TFig. 5 is a top view of theinte-
rior diaphragm and horizontal section of the
studs which rise therefrom. |

- A represents a wrought-metal cylinder,
which will usually be of iron or steel, and
which, when of the diameter of merchantable
tubing, may be cub from such tubing to the
required lengt. - -

- B B are the heads of the cylinder, which,
when applied to sections of tubing, may be
serewed to thelatter, as indicated in the draw-
ings. When the diameter of the cylinder A
is to be greater than that of merchantable
tubing, the cylinder may be made of sheets of
wrought-metal plate riveted together like the
plates of a steam-boiler, and the heads may
be of the same material, riveted thereto in
like mannet, | o

2 and 4.

| the induction-pipe

IR ek are. the sections of the steam-supply

pipe, which connect with the separator at op-
posite ends thereof, the form of the connection
with the heads of the separator being suitable
to the dimensions of the apparatus. |

D is a perforated diaphragm, which divides
the chamber embraced by the cylinder A into
upper and lower compartments a and o’. As
shown, it is made of cast-iron and narrower
than the eylinder at the bottom of the steam-

inlet pipe €, so that when inserted in the eyl-

inder A it may rest against the sides of the
latter below the lower margin of the steam-
pipe. This diaphragm is provided with up-
right studs or projections d d, extending to
near the top of the cylinder, as shown in Figs.

form, with one of their wide faces in the direc-
tion of the incoming steam. Preferably this
front face of the studs is concave from side
to side, as shown in Fig. 5, in order to better

arrest the water contained in the steam im-

pinging against said studs and to direct the
same downward. Of the numerous apertures

d’ in the diaphragm D one is desirably lo-
cated immediately in front of each of the

studs d, in order to immediately and more

As an especial improvement sald
| studs d are made sectionally triangular in
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certainly conduct the water arrested by the 3o

stud into the lower compartments a’. This
result will be more perfectly attained by such
location of some of the holes d’, because
the steam arrested by the studs will in part
sweep downward along their surface, and
thus forcibly carry the” water through the
holes so placed. The diaphragm is also
shown provided at its edges with notches ?
to facilitate the passage into the lower com-
partment of water which may run down the
sides of the cylinder or off the diaphragm.
To enable the water to promptly drain
from the upper to the lower compartment,
the diaphragm D is preferably made to de-

cline from its longitudinal median lne to

each side, as clearly shown in Fig. 4. 1t 1s
also desirably shorter than the eylinder A ox

than the distance between the heads B B, so

as to provide spaces, or at least a space,atthe

' front end of the separator, by which water
‘swept into the separator along the bottom of
C may speedily passoutof -
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the Bteam-current and down into the lower'

compartment a’.
While I do not wish to be restricted to any

particular arrangement of the water-gather-

ing obstruct.ions within the separator, I have
very carefully studied the effect of different
arrangements of such obstructions and found
that shown to be most advantageous. It will
be seen from the drawings (particularly from
the view given in Figs. "3 and 5) that steam
which passes one of the studs will strike an-
other, and that thereby all parts of the steam-

_current will be made to impinge upon one or
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more of said studs in its passage through the
separator, and thereby enabled to depositthe
water carried in suspension by it. I have
also with equal care studied the arran gement,
of the holes d’ to insure speedy transfer of
water collected in the upper chamber a to
the lower compartment o’ of the separator:
but other forms or arrangements of passages
for this purpose may be ddopted without de-
parture from my invention.

It 1s desirable that the diaphragm D shall
be located below the lower margin of the
steam-induction pipe C or below the direct or
more forcible current of the steam, in order
that the water falling or aueumulated there-
on may not be again taken up and swept

along by the stea,mucuuent but may, on the

othel hand, be more free to ruan to the pomts
of escape into the lower compartment a’. I

also do not wish to be limited to the upright-

arrangement of the studs or obstructions d,
since obwously they may be otherwise for med.,
Such vertical arrangement is, however, T be-

lieve, preferable to any other that may be

given them.

The diaphragm D may be secured in its
position so as to maintain its position against
displacement in handling or putting up the
separator by any suitable means. The de-
vices shown for this purpose in Tig. 2 are
vertical rods ¢, which are threaded thmua‘h
the diaphragm and bear at their upper ends
against the top of the cylinder. By shorten-

ing these rods—1. e, running them into the
thleaded holes in the chaphmfrm——-’rhe latter
may be easily inserted, and afterward by run-
ning out the rods into forcible bearing against
the t0p of the cylinder they serve to ﬁrml}
press the diaphragm against the walls of the
cylinder, and thus to retam it in place.

The steam-pipes may be connected concen-
trically to the cylinder-heads or eccentrically,
as shown. In the smallersizes the latter con-
struction will usually be adopted in order to
obtain as much depth of space as possible
below the steam-pipe for the accommodation

of the diaphragm and a considerable space
beneath it.

tion may be adopted to allow a steam-pipe to
be placed near a ceiling.

"T'he proportions which I prefer to give the
separator are as follows: The cylmder 18 1n
diameter twice the diameter of the steam-
pipe and in length four times the diameter |

In other cases the same construc-
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of the ste&m-plpe or twice its own diameter.
These proportions may be, and often will
need to be, varied, and it is one of the ad-
vantages of the eonst1 uction 1indicated that
such Va,ria,tion to meet particular situations
may be made with the utmost convenience—
as, for example, if space will not allow a cyl-
inder of a particular length a shorter one may
be substituted, or one thatis both shorter and
of greater diameter. As another example,
these frequent cases may also be mentioned
in which an excessive amount of water is en-
trained by the steam. In these cases the sepa-

rator will need to be of unusual length or di-

ameter. The diaphragm will commonly be
made in short sections, and as many of these
will be inserted as there is room for in the
cylinder. Cast-iron separators made of fixed
sizes cannot be thus varied. .

Another important advantage of the im-
proved construction described over the cast-
iron separators hitherto used is their greater
safety and durability. I have found by ex-
perience that cast-iron separators, though
originally tested to stand a strain of two
hundred pounds pressure to the square inch,
and though standing for some time a pressure
of, say, one hundred pounds per inch in use,
finally burst at a much lower pressure—as,
for example, at twenty-five to fifty pounds to
the square inch. This is manifestly due to
the disintegration of the metal by frequent
and sudden expansion and contraction. No
such difficulty is encountered in the improved
construction herein set forth. The wrought-
metal cylinder has the same enduring quali-
ties as the steam-pipe itself, and 1ts safety
may be relied upon as certainly as that of said
steam-pipe.

75
8¢
85_ -I
90
I00

105

It will be observed that the studs or ob- '

structions d d, having spaces between them,
do not operate to any considerable extent to
downwardly deflect the course of the more
forcible steam-current, and that the extension
of the studs below the steam-inlet pipe serves
to carry the water thereon beyond or below
such more forcible current and to drip it into
a part of the separator whence it may escape
by the eduction-pipe. In this.respect they
differ from the continuousdepending “baffle-
plates” of separators heretofore employed,
which, while they gather and drain the water,
nally drip it into the forcible current, by
which much of it may be again taken up.
The discharge-pipe E Shown in the dmw-
ings leads from the lower compartment a’ of
the separator, and, as indicated, has the up-
ward direction pecuhar to the so-called “Irv-
g system” of returning water from a steam-
pipe to a steam-boiler. Thls, however, is not,
material, as the separator may be u&ed to dis-
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charge in other directions and through any"ﬂ*

sort; of devices.
I claim as my invention—

130

1. The combination, with a wrouﬂ*ht-meta,l -

cylinderand headsr emombly secur ed thereto,
having openings for connection W1th the
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steam-pipe, of a detached plate provided with
studs inserted within the eylinder and afiord-
ing a bottom water-space within the cylinder
communicating with the space above it.

2. The separator described, comprising a
horizontal shell having removable heads
which are provided with eccentric openings
for connection with the steam-pipe, a separate
inserted diaphragm resting on the sides of

the shell and constructed to afford passage

from the space above to the space below it,

and upright studs connected with said plate

t .

| standing across the line of passage between

the openings in the heads and an opening for
the discharge of water from the space below
the diaphragm. | ~

In testimony that I claim the foregoing as
my invention I affix my signature in presence
of two witnesses.

WALTER BURNHAM.

- Witnesses:
M. H. DAYTON,
P. IL. T. MASON,
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