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To aZZ whom it mcvy concerﬁf

new and useful Improvement in-Steam-Boil-

ers, of which the following is a specification.
- My 1mprovement reletes to dry-steam sepa-
rators, and is intended for use in connection

to with steam-boilers more especially designed

for steam vessels of moderate size, as yaehtsf _-

and torpedo-boats, and T will describe it as

thas applied ; but 113 may be of serwce in many-

other sﬂsuatwns

'evapm ated water from the steam and return-

ing it to the boiler at points below the water-
line, so that I c¢an obtain praetically dry

steam from a boiler with a ﬁre vigorously
forced.

20 - -
I have illustr ated my invention as epphed

| ma,mly by tubes more or less bent and con-
necting three horizontal cylinders, shells, or
drums, the middle one being the highest and

largest, the tubes, ploper]y bent, extendlng-

therefrom to the lower eylmdele or drums on
- each side, respectively. ‘
- 30
| this specification and represent what I con-
sider the best meane of earryn:wF out the in-
vention. |

Figure 1 is a eentrel lonn'ltudmel vertlea,l
seetlon, and Fig. 2 a tmnsverse Vertleal sec-
tion on the 1111e 2 21in Fig. 1. Fig.
on g largerscale, a partial section correspond-
. 1ng to Fig. 2, but with the series of ineclined

deﬂeetors i _elevation not sectioned. The

35

40
,show the perforated conical screen.

- Similar letters of- reference indicate corre-__

sponding parte in all the. ﬁn'ures Whele they
appear. ..

A’ is a dome on the b011e1 shell or drum A
providing an elevated space, fromn which the

steam is taken through an internal pipe J and |
The lib-

connected in the ObVlOl‘lS manner,
eral aperture obviously required in the upper
_ 50 portion of the eylmdrlea,l shell A to communi-

I provide for eﬂiclently séparating the un-

The accompanying drawings form a part of

steam - pipe is also omitted to more elearlyr

| whwh stands in the eenter
series of inclined deflectors P are mounted in 55
the annular space thus provided, leaving a
clear epa,ee abovein which thesteam traverses
‘helically in consequence of the inclination
‘which its several particles have received in

{.of the dome A'.

towhatis known as the ““DuTem ple” formof
boiler, in which the fire-surface is presented

partsin that the broad grate extending under
the lower drums B B generates much steam
therein, requiring a lmge amount of dense
water ﬂowmn' down the rear tubes C' and
sending up - Water so mingled with steam

. :: 1 cate pmpeﬂy mth the interior of the dome
Be it known that I, NATHANIEL GREENE |

HERRESHOFT, a citizen of the United States, |
- residingat Brlstel in the county of Bristol and
5 State of Rhode Island haveinvented a certain.

A’ is of less diameter than the interior of the
dome, but is much larger than the pipe J,
A eon‘rmuous

60

passing the deflectors P below.
‘K is a conical strainer or foraminous sheet
of thin metal arranged within the dome, as

c¢learly shown in Flﬂ's 2 and 3, and L. L are
smallpipes leading down from the space out-
side of such perforated conical screen and 65
opening into the interior of the boiler-shell

A at points below the water-line.
“When the boiler is in operation and steam

is being taken away, it enters the pipe J at

the tep by traversing upward in the interior 7o
Ae it ascends in the dome

it is deflected through the inclined passages
and performs a heheal movement.
trifugal force of the particles of water which
may be very hbemll} mingled with the steam 75
‘when the steam is genera,ted rapidly bythefire

on my extended grateé causes such denser par-
ticles to be eeparated from the steam by being
thrown against - the conical screen.
as stch water passes outward through this 8o
screeti it is free to flow down in the quiet an-
gular space surrounding this screen, between

.lb and theé interior of the dome, and it soon
flows down quietly through the pipes L I and
mingles with the water in the boiler.

3 shows, |

- "T'he cen-

S0 soon.

35
It will be understood that my boiler may .
have all the ordinary appmtenenees—cloth—

ing, safety-valves, gage-cocks, &c.

There is an intimate. re]etlon between the
90

through the small tubes C, thus attaining un- 95

usually rapid circulation Wlth extreerdmary
fefﬁ_cleney, but deliveringthe steam unusually
wet.

My peculiarly compeet and efficient

means for separating completes the codpera-
tive combmetlon '
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thewater in the boiler.

2 | 605,785

I attach importance to the extension of the
material of the upper drum A sufficiently in-
ward within the base of the dome A’ to con-
stitute the bottom of the annular space exte-
rior tothe conical foraminous sereen I within
the dome, for the reason that it not only con-
stitutes an efficient support for said screen
and for the pipes L and the annular series of
inclined deflectors I?, but also because it in-
creases the strength of the drum A, causing
it to become less weakened than it would be

if the aperture in said drum were, as in or-

dinary boilers, the full size of the base of the
dome. |

Modifications may be made without depart-
ing from the principle or sacrificing the ad-
vantages of the invention. I have shown two
tubes l. I.. One may suffice or more may be
used. They perform the important function
of providing a passage through which the
water separated from the steam in the dome
may quietly descend and mingle again with
The lower end being
below the lowest water-line of the boiler
avoids any possibility that steam can rise
through that passage, and thus create asteam-
current in opposition to such descent.

I do notin this patentelaim the broad grate
in & plane below the side drums and extend-
ing outward under the same, because such is
made the subject-matter of a separate appli-
cation for patent filed September 28, 1897,
Serial No. 653,287; neither do I claim in
this patent the peculiaritics of the furnace-
wall and the provisions for preventing back
draft, such being made the subject of a sepa-
rate application for patent filed January 11,
1898, Serial No. 666,307,

I claim as my invention—

1. In a dry-steam separator, a dome or in-
closing casing, a deflector located at the base
thereof, presenting an inclined passage to
impart a helical movement to the ascending
current of steam and leaving a circular clear
space above said deflector, in combination
with a foraminous screen I, in the interior
near the periphery of the dome or casing, and
against the inner face of which the steam is
whirled 1n circulating contact, a lower water-
discharge external to the sereen, and a dry-
steam-eduction pipe leading from the upper
part of the dome or casing, substantially as
herein specified.

2. In a dry-steam separator, a dome or in-
closing casing closed at the top, a deflector
located at the base thereof, presenting an in-
clined passage to impart a helical movement
to the ascending current of steam and leaving
an annular clear space above said deflector,
in combination with a foraminous screen I
extending around in the interior near the pe-
riphery, a lower water-discharge external to
the sereen, and a dry - steam - eduction pipe
leading downward from the upper part of the

dome or casing in the axis thereof, substan-
tially as herein specified.

3. In combination with a steam-boiler hav-
ing a water-surface insufficient for the proper
disengagement of the steam, the dome A’ ex-
tending upward from the body of the boiler,
the steam-pipe J extending downward from
near the top in the center of the dome, a fo-
raminous screen K in the interior near the pe-
riphery of the dome leaving an annular space
exterior thercto, a pipe L leading downward
from such exterior space toa point below the

water-level in the boiler, and a series of in-

clined deflectors I? arranged in the bottom of
the annular space between such screen and
the central pipe leaving the upper portion of
such space clear, adapted to impart a helical
motion to a large quantity of steam ascending
therethrough while requiring little vertical
height in the series, all arranged for Joint op-
eration substantially as herein specified.

4. In combination with a steam-boiler hav-
ing a water-surface insuificient for the proper
disengagement of the steam, the dome A’ ex-
tending upward from the body of the boiler,
a pipe J extending downward in the center,
the foraminous screen K in the interior near
the periphery of the dome, leaving an annu-
lar space exterior therecto, the pipe L leading
downward from such exterior space to a point
below the water-level in the boiler, and a sub-
stantially annular series of inclined deflec-
tors I” arranged in the base of the dome be-
tween such screen and the central pipe, adapt-
ed to imparta helical motion to the steam as-
cending therethrough leaving an unobstruct-
ed space above such deflectors in which the
particles of water may freely move tangen-
tially to reach the sereen, all substantially as
herein specified.

5. In a steam-boiler, a dome A’ covering a
portion of the drum or body A outside of the
aperture for such dome and a foraminous
screen IL extending around within the dome
and joined to the body at the edge of the ap-
erture,incombination with aseries of inclined
deflectors I?arranged to cause the steam rising
through it to travel helieally in a clear space
above so that the inclosing foraminous screen
shall receive the particles of water and allow
them to move outward through it and deseend
in a guiet space outside thereof, and one or
more pipes L. communicating between such
qulet space and a point in the body or drum
below the water-line, such pipes being set in
the portion of the boiler-shell within the dome,
all substantially as herein specified.

In testimony that I claimm the invention

above set forth I affix my signature in pres-

enee of two witnesses. ,
NATHANIEL GLRELNE ITERRESHOTFTE,
Witnesses:
C. W. YouUnga,
LEWIS II. DE STOLIL.
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