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L -i':j;-:::-’_;-*'éfor ordinary purposes thetubeisabout eighteen iniches
sebns o long and thr ee-e:g,hths of ‘an ‘inch in inside dlameter.'_
Jioi 0 Both'ends of the tube are bermetically closed by braz-
]Q.mg or welding; after which a small hole is drilled into
one end the tube ig then modemte]y heated to. reu efy
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© Letters Patont No. 103,626, dated July 26, 1870; antedated July 19, 1870.

A Th shdul  referred to in these Letters Patent and making part of the same.

To a,ll whom @t ma _; con cem

< Be it known that I NELso‘ir H BARBOUR of Newi’
SN Y Ymk in the cauntj zmd State of New Ymk “have
(R ;"’-.}_“flm'ented a new and 1mpmved StL&IH-GE!IEI .:l.tOI s and
7+ T'do hereby declare that the follawmg is a full, clear,
o0 andexact-description of :the same, leterencu being
st hadito the accampa,n}nwdramng whlch forms ap&rti_i'
oot this specification, - o
S oo This invention: Ielates to d, met]wd of' genemtnw“
f-steam upon a new-pr mclple, that is to- say, by means-
S of a vacuum-chamber.
tel ot L paratus may e modlﬁed ‘but..I prefer -small meta,l'_
ESteT N f-ef§*';;-'fi‘itubes, herinetically dosed into which a small quan-
T’_-"'-tlty of water or other hqlnd is introdilced, the air there-.

The: v'lcuum-tube aismade of ¢ copper orirontubing;
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The ‘construction of -the ap--

el e inbeing “holly or par tmlly exhausted Ieavlng more |
or less of 2 Vacullm ora vacuous spa.ce Wltllm the-tubes
“ i above the water whielr they contain.
oo their upper ends inserted in ‘a vessél containing water,
cotieo and their lower ends’ placed over a fire, like the tubes
0o dn‘that. class of boilers known as dmp-tube steam
R b011e1s The heat acts 011 ‘the lower ends of the tubeq;ﬁ ;exl}f exhausted from it.
T The quantity of water is not ﬁ'ced but, as a rule,.
'the ttibe should contain encugh to- ﬁll the: vacuous. -
| .5p&ce with steam, while a portion- of the water still -
‘remains at the lower end of the tube, whatever nmy-'_' |

; ;be the temperature to which it is exposud

'l‘he tubes have |-

- and converts tlie water they contain into steam, which |.
-: -ﬁ]ls the vacuum—spa.ce above and tlansmlt.. 1133 heﬂ,t by

S R ET '?I',ends, mnver‘cmg it into steam “Butin ordel that my |
Gt invention may be fully understood I shall now proeeed |
~ch o0 more particularly to describe the malmer of perform- |
“w o ing the same, and for that: purpose ‘shall refer. to the
*"'j-':!ﬂ!;?ng‘?;;f-g;‘.':;;_'g;-:j:_“?},f@i.ﬁﬁ..;_'.=fsevera ﬁgures in the - accompanying drawing, the |
ELET ?-]@f__?’._g[same lettel s ‘of" Ieference mdlcatmﬂ cﬁrresmndmg
?f'é“;'f*f?;_?j:}-.;f*’[-’;;;p.;u ts'in all the Afigures. |
(100 TN S I‘lgure 1 is & side: vlew of a smgle vacuum tube,
>0 giportion of the side at each end being removed to |
s __";;j:;':.ff;;;_'r'?_};;;_53show the water. aud the vacuous SD&LB a.bove 1t wﬂah-‘
(e v inthe tube, 1
EOT AR I‘lgure 2isa side Plevatlon of a serles of ev apm at—z

ot orsy A A, each containing a number of Vacuum—tube
S 2 ay-and connected with' & water-reserv 011, B, placed_“
EREN S T I__a,bove, the Whl’)]ﬁ being set in a furnace. .
i Figure 3is a vertical séction taken in the line 7 2, '_
T i'-é_f}.'é.-'_ﬁrr 2, thmug,h the center of a pair of evapomtors, A
e T A shumug upon an r-*ula;rged scale the arrangement
e of the vacuum-tubes a @ and the steam’ and water-
e D p!pes cennectmg the:evaporators with the reservoir B.
s Figure 4 ds‘a transverse ‘section of a. single evap- |
oratm, Ay taken in the ]me @ &, ﬁg 3, S].IOWIIW how
SN -'the vacuu m-tubeb 4 @ are arran frecl in the empor&tor;'

| the air in 1t~3 mterlor ::md while the tube is hot it is

plunged into water, Whlbh rushes into the smaJl ‘hole

| and partly. fills the tube with water. The tubeis then
again heated until stéam is gener&ted and the air with-

in is expelled, when the-hole in the.end of the tubeis .

pmmpbly plugged with a metal pin, b, fig. 1 ; the pin
1is driven or screwed in tight and. brazed to close the
| hole hermetically. The tuba will then contain asmall =
“quantity of water occupying a part of -the. chmmber, .

and the rest of the space will be a pmrtta,l yvacuum,

that is to say, will be a space containing no fixed gas. -
And, if the tube has had the air propelly exhausted,

and contam a sufficient qua,ntlty of water, it will ring.
as if the liquid were a piece of metal; when it is hthl,-

vertically and jerked up and down, so that the water

shall fall suddenly from the upper. to the Iower 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 tbat it contains the neces-- -
-8ary quanuty of water, md tmt the air ha,s been prop- -

On the upper end of the:tube, in which is 'the pin
b is cut a serew-thread, to serew the tube through the

'bottom of the ma.pomtor A, until its end- reaches

nearly to the top on the msuie The evaporator A is

a c,y]mduem cast-iron or coffer-vessel, usually made

about six inches long and five inches in diameter.
The number - of tubes in an evapor;btor wﬂl va,ry as

required. - __
~ The evaporators- A A ma,y be arr anwed in pair s, as
seen-in fig. 3, transv ersely under a wa,tel -reservoir, B;

| which is an iron or copper cylmder of zmy dt,sued dl.- :

mensions.
~They are secured to the reservoir by necks or nip-

‘ples ¢ ¢, which may be made of malleable ‘cast-iron, S

and are screwed into the top of the empombur Acm..i o
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 xmtel level and dl:,cha,l oe

_jsteam into the steam space in the reservoir.

- A feed-pipe, ¢, passes. down, through the mpple o,': -
I'B&th[l“ nearly to the bottom of the evaporator A ;:

it opens thlouwh the ]mver end of the nozzled 1nt;0 ,:-

the reservoir B |
“The reservoir B and the empora’oors A Aaresetin

a furnace, as shown in fig. 2, with 4 portion ‘of the
- vacuum-tubea ¢ o pro,]ect,mg mto the ﬁw-box, Wlnle




others cceupy the fine. The feed-pipe e supplies the
evaporators A A with water fromn the reservoir 3.

The water within the tub'es is converted into steam,
which fills tlie vacuume-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 nottest fire, so long as 'the upper ends
of the tubes are partially surrounded with water.

The steam within the vacuum-tubes is- condensed
at their upper ends, which are in contact with the

water in the evaporators, and transmits the heat as
rapidly as it can be absorbed by the lower ends of the |

fubes in the fire.

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

The .pressure of the ste*mm is greater mthm the

evaporator A, where evaporamon 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 ev dporator
through the nipple ¢ to the interior of the nozzle d
after steam has been raised and while the generator
continues in operation. The gteam thus estapes from
the evaporating surfaces directly through the nozzle
d into the steam-space of the water-reservoir I3 with-
out passing through water, The steam, consequently,
is “dry,” or true steam, and, in this Iespect ditfers
from the steam made in ordmal 'y boilers, which passes
from the evaporating surfaces through the water be-
fore it can escape into the steam-chamber.

The steam within the vacaum tibes @ @ parts with
1ts heat to the water within the evaporator A, as rap-
idly as it is absorbed from the fire, because its coli-
densation is not impeded or obstructed ; for when con-
densation of steam takes place in a vacuum, nothing
intervenes betwéen the steam and the condensing sm-
face of the metal.
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The temperature of the evaporating surfaces of the
tubes will thus always be maintained, under the action
of the mostintense fire, at.that pomtwhlch is the most
effective in generating ste'ml, that is to say, at that

degree just below the point at which water, in contact

with metal, assumes the spheroidal condltmn hence
maximuin results are attained in my impr mfed steam-

generator,

It will be observed that the vacuum-tabes, beuw
placed in a vertical position, present fire- surfaces at
right angles to the current of the products of combus-
tlon 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 a, constitute a mut and it is only necessary to mul-
tiply units for stewm-genaatora of any required ca-

pacity.

Having thus described the nature of my inven-
tion, and the manner of per forming 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
depmrtmg from the principle and nature of my inven-
tion; but

What I claim, and deswe to be secured to -ine bv
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
less of a mcunm therein, conatructed and operating

substantially as and for the purpose herein specified.
2. The evaporator A, in combination with the vac-
uum tubes a¢ «, conttructed and operating  substan-
tially as described. | E
3. The combination of the evaporator A and the
steam and water-reservoir-B, constructed and operat-

ing substantially as herein de%cllbed
NELSON H. BARBOUR.

Witnesses:
O. MACDANIEL,
LEwis CARR.,
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