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Wnited States Patent Office.

NELSON H. BARBOUR, OF NEW YORK, N. ¥,

- Letters Patent No. 105,626, dated July 26, 1870; “antedated July 19, 1870:

‘STEAM-GENERATOR.

P I

The Schedule referred to in these T.etters Patent and making part of the same.

To'all whom 'ot may J om. cern:

Beitknown that T, Nersox H. BARBOUR, of New
Y()lk in the county and State of New York, have
fnvented a new and improved Steam-Gener ator 3 ; and
I do hereby declare that the following ‘is a full, clear,
and exact description of tlie same, reference being
had: to:the accompa.n)nwdrawmg wluch forms ap&rt

- of 'this specification, -

This invention relates 0 a method of: genela,tuw
steatn npon a new prineiple, that is to- say, by means
of a vacuum-chamber. * The ‘construction of -the . ap-
paratus may Ue miodified, but.I prefer -small metal
tubes, hermetically dosed into whieh . a small guan-

’ ’nty of water or other hqald is introdilced; the air there-

in being ‘wholly.of par tully exhausted leaving more
or less of 4 2 Yaculmora vacuous space w1t11m the-tubes
above the water which they contain.
their uppér ends inserted in-a vessél containing water,

and their lower ends placed over a fire, like the tubes

~inthat “élass of boilers  known as -drop-tube steam
boilers.: The Lieat acts on the lower ends of the tubes;’

and.converts tlie water they contain into steam, which
fills'‘the vacuum-space above and transmiss its heat by

‘ condensatxon to: the water surrounding ‘their upper

ends; eonverting it into steam.” But in ordel that my
invention may be fully understood, I shall now proeeed

.. more particular 1y to-describe the manuer of ‘perform-
--ingthe same, and for that purpose shall refer- to. the

¢ i several -figures ‘in thé - accompanying drawing, the
- same- letters- ‘of reference. indicating corresponding

parts'in all the figures.
Figure' 1 is aside view of a smgle vacuum tnbe,

. portion of the side at each end being removed to
. -.:show the water.and the vacuous space ‘above it thh-‘

in the tube.-
TFigure 2is a side elevatlon of a series of ev apm at-
ors, A A; each:containing.a number of vacuum-tubes,

@ ayand conuected ‘with & water-reservoir, B, placed

above, the whole being set i in a finace,

Figure 3is a vertical section taken in'the line 2 2,
ﬁﬂr 2, through the center of a pair of evaporators, A
A sho‘wmg upon: an enlarged : scale the  arrangement
of the vacuum-tubes @ ¢ and the steam and water-

: .pipes connecnng the:ev. apomtots with the reservoir B.

Figure 4 is'a’ transverse section of a, single evap-

_-oratory A, taken in the line # «, fig. 3, showing- how
‘ tbe vacuum-tubeh i @ are arranged in the evaporatom'

' The vacuuin~tube aismade of ¢ copper ofiiron tubing ;
for ordinary purposes thietubeisabout eighteen inches
long and three-eighths of -an’ ‘inch in inside diameter.
Both ends’'of the'tube are hermetically closed by braz-
ing or welding; after which'a small hole is drilled into

~one end; the tube is then moderate]y heated to: reuefy

The tubes have:

L

the air in its interior, a,nd while the tube is hot, it is
plunged ioto water, which rushes into the small hole
and partly fills the tube with water. The tubeis then
again heated until stéaim is genemted and the air with-
in is'expelled, when the hole in the.end of the tubeis
promptly plugged with ametal pin, b, fig. 1 ; the pin
is driven or scxewed in- tight and bra.zed to close the
hole hermetically.. The ‘tube will then contain a small
quantity of water oceipying & part of -the chamber,
and the rest of the space will be a p'mrtla,l vacuum,
that is to say, will be a space containing no fixed gas.
And, if the tube has had the air propexly exhausted,
and cont,ml a sufficient quantlty of water, it will ring.
as if the liquid were a piece of matal, when it is beld
vertically and jerked up and down, so that the water
shall fall suddenly from the upper.to the lower end.
The metallic. sound thus produced by: the water in
a vacuum is the practical test of the perfect construe-
tion of the tube, showing that it contains the neces--

-sary quantity of water, and that the air-has been prop-

erly exhausted from it.

The quantity of water is not fixed, but as_a rule,
the ttibe .should contain encugh to ﬁll the: vacuous.
space with steam, while a portion- of .the water still
remains at the lower end of the tube, whatever may
be the temperature to which it is exposed..- :

- On the upper end of the:tube, in which is. the pin

‘b is cut a screw-thread, to serew the tube through the .

bottom of the evapor: ator A, until its end- reaches
nearly to the top on the msxde The evaporator A.is
i cy]mdl ical cast-iron or coﬁ‘er—veasel usua,lly made
about six inches long and five m(,hes in’ diameter.
The number-of tubes in an evaporator will vary as
required.

The evaporators- AA may be arranged in paits, as
seen in fig. 3, transversely under a water- -feservoir, By
which is an non or-copper cylinder of any d«,sued dl-
mensions.

‘ 'l‘hey are secured to the reservoir by necks or nip-
ples ¢ ¢, which may be made of malleable. east-iron,
and are screwed into the top ‘of the empomtur Aand

‘through the bottom: of the reservoir B.

A pipe or nozzle, d, is screwed into the end of the

‘nipple‘¢ within the reservoir B,and is 10110' enough for

the end to project above the Wa(;ex level and dlbchd:l ge
steam into the steam space in the reservoir.

A feed-pipe, ¢, passes. down through the nipple ¢,
reaching nearly to the bottom of the evaporator A
it opens thxou«rh the Jower end of the - nozzled mbo
the reservoir B.

-The reservoir B and the evaporators A A are setin

‘a furnace; as shown in fig. 2, with-a portion ‘of the

vacuum-tubes ¢ @ prOJectlng into the fire-box, while




others cccupy the fiue.
evaporators A A with water from the reservoir B.

The water within the tubes is converted into steam,
which fills tlie vacuum-chambers within them, and,
whatever may be the temperature to which the lower
ends of the tubes are exposed, the heat will be trans-
mitted to the water within the evaporator A by the
steam with perfect safety to the tubes;-they will not
be injured by the hottess fire, so long as the upper ends
of the tubes are partially surrounded with water,

The steam within the vacnum-tubes is- condensed
at their upper ends, which ave in contact with the
water in the evaporators, and transmits the heat as
rapidly as it ean be absorbed by the lower ends of the
tubes in the fire.

The heat thus transmitted by the steam in the vac-
uum tubes @ ¢ to the water in the evaporator A con-
verts it into steam, which escapes through the nipple
¢ and the nozzle d into the steam space of the water
reservoit B. .

The pressure of the steam is greater within the
evaporator A, where evaporation takes place, than in
the reservoir B, aad the water is .kept down in the
evaporator to the level due to that excess of pressure;
hence, the water cannot rise from the evaporator
through the nipple ¢ to the interior of the nozzle d
after steam has been raised and while the generator
continues in operation. The steam thus esfapes from
the evaperating surfaces directly through the nozzle
d into the steam-space of the water-reservoir B with-
out passing through water. The steam, consequently,
is “dry,” or true stearn, and, in . this respect, ditfers
from the steam made in ordinary boilers, which passes
from the evaporating surfaces through the water be-
fore it can escape into the steam-chamber.

The steam within the vacuum tibes @ @ parts with
its heat to the water within the evaporator A, as rap-
idly as it is absorbed from the fire, because its con-
densation is not impeded or obstructed ; for when con-
densation of steam takes place in a vacuam, nothing
intervenes between the steam and the condensing sur-
face of the metal.

The feed-pipe e supplies the
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The temperatute of ‘the evaporating surfaces of the
tubes will thus always be maintained, under the action
of the mostintense fire, at.that point which isthe most
effectve in generating steam, that is to say, at that
degree just below the point at which water, in contact
with metal, assumes the spheroidal condition ; hence
maximuimn results are attained in my improved steam-
generator. '

It will be observed that the vacuum-tabes, being
placed in 5 vertical position, present fire-surfaces at
right angles to the current of the products of combus-
tion, and hence the heat is most. effectively applied,
and may be wholly utilized before it escapes.

_The evaporator A, with its group of vacuum-tubes
@ a, constitute a unit, and it is only necessary to mul-
tiply units for steam-generators of any required ca-
pacity.

Having thus described the nature of my inven-
tion, and the manner of performing the same, I wish
it to be understood that I do not limit myself to the
precise details of construction and arrangement here-
inbefore described with reference to the accompanying
drawing, as these may be variously modified without
departing from the principle and nature of my inven-
tion; but .

What I claim, and desire to be secured to -ne by
Letters Patent, is—

1. A tube or chamber hermetically closed, contain-
ing water or other liquid, from over whicl the air, or

‘a portion of it, has been .exhausted, leaving more or

léss of a vacuum therein, constructed and operating
substantially as and for the purpose herein specified.

2. The evaporator A, in combination with the vac-
ulm tubes ¢ a, constructed and operating . substan-
tially as described. ’

3. The combination of the evaporator A and the
steam and water-reservoir-B, constructed and operat-
ing substantially as herein described,

. NELSON H. BARBOUR.

Witnesses:

0. MAGDANIEL,
Lewis CARR.




