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L

JOSEPH I BUCHANAY, OF LOUISVILLE, KENTUCOKY.,

IMPROVEMENT IN THE MANUFACTURE OF SALT.

}

speeification forming partiof Letters Patent No. 107,866, dated October 4, 1870,

To all whom Tt may concer n,'

Be it known that I, JosEPH R. LUCHA‘\IA‘I,
of the eity-of Lomsvx]le, in the county of Jef-
ferson and State of Kentucky, have invented a
certain new and valuable Apparatus for Evap-
orating- Brine] of ‘whiclr the followmg is a
specificatian,

The object of this invention isto render the
. pmducnon of salt by balling more economical

by removing all thé ulﬁ'l(,ulues i ‘the way of
using the latent hieat of steain as the agent for
suceessive evaporations, translerring the same
~heat from one boiler to another; albo, tocarry
this process of transfery of lateut heat through
snccessive evaporations farther than it has
. buen carriéd. before by an apparatus so con-
. structed as to effect evaporations at very high
and very low temperatures, and thereby reuder
possible more numerous transters of the same
¢alorie.. The higher feniperatures and press-
uras are practicable Ly -using strong tubular
structures to. contain- the condensing steam,
aud the lower températures are made: prac-
ticable by the reduction of pressure in the
condensing-vessels until- it approximates a
_vacoum, The dnerustation of calcareous mat-
teris prevented by removing .the sulphateand
carbonate ot lime from the lime by beat before
evaporation commences, and the incrustation
of salt is prevented in a portion of the boilers
by stuppingatsaturation, and in theremainder
Dby tbe elongated vertical stracture of the
boilers and condensing-tubes which secures a
free and rapid curfent alonn the evaporating-
surfaces, “The delivery and removal of the
salt ure also effected with. greater ceonomy
and: convenience by means of - the vertical
evaporators and tbe salt-carrier which-is de-
scribed.  The biine, after undergoing such
chemical treatmeft as its peculiarcomposition
may  require, the details of which are well
kuown and needinot' be described, is purified
by carrying it thiougha high-pressure heating
apparatus,. Figure 1, in which its calcareous
elements are Precipitated, and is then carried
through high-pressure and low -pressure boil-
18, in the 101 tier of wliich it is econcentrated
by evaporation neatly to the state of satura-
tion, and in'the latter is evaporated completely
and deposits the salt. - The steam formed. in

each Loiler by the process of evaporaiion is
conveyedtothéboilernextinsuccession,anden-
tersatubunlarstrueture,in whichitiscondensed,
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| and asitcondenses causesebullition by theheat

it givesoff.. Itis then.discharged as water by
the expulsive foree of the steam through an

automatic- pump arrangement, by which it

heats and returns to the- boiler an amount of
brifie equal to what has been evaporated.

My apparatus consists of——

First, the purifier, Fig. 1, consisting of a ey-
lindrical vessel, in -which the briue is heated
and deposits its caleareous. elements, and a
pump whieh propels ‘the brine through tubes
to and from the heating-vessel. The pump p -
p propels the brine-through the supply-pipe b
s p aud -the brine-channel b ¢ into the heated
cavity of the purifier, and as it passes it is
heated by the pipes # £.r ¢ r ¢, which convey
the returning brine. As it enters it descends
around the eentral cylinder, C C, receiving ad-
ditional héat from a coil-of heating-pipe, h p L
P, by which its temperature is maintained at
or above 3002 Fabrenheit. ~This temperatore
compels the precipitation of the snlphate and
c¢arbonate of lime, which, falling to the bottom,:
are received, for convenience, upon a lining of
cloth or -other snitable substance, which may
be removed as often as the accumulation may

‘renderit necessary. The brine,thenascending

through the central eylinder, C O, is prevented
from carrying up any of the precipitated cal-
caréous matter by a set of diaphragm-fitters of
fibrous material, d f d f d f, through which it is
compelled to pass, - It theu passes through the
returning-tabes » ¢ » ¢ v ¢ and- heats the in-

" coming brine, and is received by the pump p

P, which it enters through a slide-valve, s v,
and leaves through another, by the operation
of which the pressure is maintained and the
generation of steam prevented, as the same
quantity of biine must be propelled to the

purifier-by cach stroke of the piston, which is
“withdrawn by the sawe stroke, during which

the escape of .the brine tthU‘fh the pump is
prevented by the valves. -

Second, the furnace and heater. lcoustruqt
a fm'uace on an economical and pecaliar plan,
and place in it a boiler or heater of tubular
construction, capable ot enduring a very high
pressure—say onethousand poun(lstoaumch—
and generaling steam with .economy. The
steam-pipes )/ from this beater conveys steau
to theinteriar of thespiral coilof tubes bt b ¢in
the tirst boiler, which,as it condenses, returns
through the pipe» s p. which connects with




thelower extremity of the tubing. \(See Fig. 4.)
The farnace-boiler and the steam-heaters. of
each brine-boiler are constructed in this pow-
erful manner of tubes capable of bearing very:
‘high pressures, whieh structure renders itpos- |
sible to use high temperatures, and thus effect
greater economy. - When it is: desired: to:in-
crease the rapidity of evaporation. and: the
economy resulting from- the use: of very high
temperatures, I use in place of steam a py-
rostatic lignid eapable ot undergoing without
sebullition a temperature of over 550° Fahren-
heit.” For this purpose I use the residuary.
fluid from the distillation of petrolenm,:-coin-
monlyealled: ¢ petrolenm-tar,” after the lighter
oils, the solids, and ‘the paraffine have been’
removed by distillatiop and other means, and:
the crude carbonaceons impuritiesareremoved
by filtration; and-in order.to improve the py-
rostatie qualmes of the saittliquid I add caus-
tic sodaor potassa, or.other salineangd alkaline
mixtures producing nearly the same: effects, so.
that-high temperatures may be used without
the productlou of vapor or pressure or'decom-
position into gases. When a pyrostatic hquld..
ig‘used in place of steam I eause'its circula-
tion by & suitable pump {piston -or rotary)
through the tubing in the furnace and in the
first'boiler, with the effectof procuring a higher:
temperature and more rapid ebaullition than
can be produced by steam even of a thousand
pounds pressure to the inch.

Third; the concentrators. To.. pro,duce salt
with the. greatest convenience and economy I.
use a set of high-pressure boilers' to concen--
trate the brine to the point- of -saturation, or
near ity and a set of low«pressure boilers ‘or
evaporators to complete'the proeess with. the
concentrated brine. The high-pressure boil-
¢rs or concetitrators may.be from two-to four

. in number, or, if very high" temperatm'es and
pressures are used, (as.with the use- of! gyno-
static caloriferons llqmds,) as many.as twelve
or fifteen may be combined in sucﬁessmu, all |
sustained in opétation from onefurnace, This |
wore extensive ecombination and ‘ésonomical
transfer of heat will be. adopted whén the price’
of fuel is very high in proportion to the cosg
of eoustruction of the apparatus.- The low-
pressure boilers, as a general rule, shonld not’
exceed three or four in number, as they oper-,
ate nearly at or below the atmosphenc press--

_ure. If the brine should be very weak,alafger
number of the coneentrators will be’ requlred
in proportion; if half saturafed, the. eoncen-
trators and ‘evaporators' should: be equial it
nuwmber; - if-folly saturated, evaporgtors. alone
are used,

The operation-of the’ apparatus 103 \makmg

salt may thus be described; . -

The boilers bemgproperl y arrangéﬂ aud’ con-
nected in suecession frou the Hrst to ‘the last, -
those nearest to the furgace are ‘used as concen="
tnqtors,asthosemostremoteasevaporat:ors the’
relative number being' determined by quallcy
of the brine, If the requisite inmber ofevapof

“J

their valves open to receive it
 tubes of ‘the high-pressare boilers or‘concen-

ratoTs be more than three or four, those of the
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highest pressure Wlll be more compactly and
strongly constructed. The furnace being fired,
‘the heating tubesin boiler No:1,B’,(see ground
-plan, Fig. 7,) carry a temperature of from 4000
“to 8002, according to the plan adopted, and
evolve Wlth greatrapidity hlgh -pressure steam,
which, as it ‘ascends, passes from the: top. of
the bmler through the steam-pipe Sp? to boiler
No. 2, B in which it enters.the boiling-tubes
b tbht,and.generatesanequal quanm ty of steam
of a ]ower pressure and temperaturs as it con-
deunses iu-thetnbes,and thatsteam,passing in
the same ‘manner- to the third: boiler, repro-
duces steam again, and this process is thus re-
pedted from boiler to boiler to the end of the
series with suceessively-diminishing tempera-
ture. " The steam thus condensed in the hoil-
.ng-tubes, forming hot water, is-expelled. by
the: pressure:of: the steam through the brine-
pump b p, Fig. 2, which receives the hot water
whenever the valve fv, governed by the float,
opens as the water accomulates. | When- the
water has been expelled the float I deseends
and keeps. the valve closed until the water
again accumulates. ‘As the. pressure of the
outgoing hot water propels the piston from
one end of the brine-pamp, an equal amount
,of brine is propelled from ‘the other end of the
brine-pump into the boiler, the expulsive force
of the water from the stesim-pipes being greater
than the res1stanceot the pressure in the boiler.
The brine being concentrated nearly to satu-
ration;the discharging fluat-valve dv is opened
by the float: F?, which /is so adjusted iin its
gravity as toTise whenever thebrine hasnearly
reached saturation. .The outow of the fatu-
rated brine is compensated by theinflow of fresh
brine, antomatically iwpelled by a Giffard in--
“jector or other suitable antomatic device,when-
ever thelevel of the brine desc¢ends, and opens:
by the upper float, u f, the valve of the steam-
pipe ‘which supplies the injector « f v. . The
gaturated briue, impelled by the pressure of
the bmler, flows through a diseharging-pipe,.

~d p, to a pressure-reservoir, P C, from which

it flows-into the low-pressure boilers. when
"The boiling®

trators may be constructed like those of’ the .
‘evaporators—yviz., a horizontal circular tabe
in the lower part’ of ‘the boiler, with vertical
tubes inserted in it by their lower éxtremities;
or: they may be constracted-in a single spn'al\

| coil, 'which -latter ‘arrangément will necessa-
- rlly be adopted in the first boiler when pyro-

“static liquids are used. - Another ‘peculiarity’

-will” be embodied in ‘the boiling-tubes on ac-

counnf of the difference between boiling saline
solitious- and . boiling simple water—viz., “a
horizontal - perforated diaphragm will be in-
gerted in the middle of the horizontal: bo;hng

{:tube, and the steam:pipe which enters “the
1. boiler will be connected with the bottom of

said tube, so’ that,the steam shall enter in the

_water of condensation and bubble through the

‘perforations of the diaphragm. If it is con-

nected directly to.one of thevertical tubes,that’
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tube.must passin bcu«,ath the diaphragm,

- This arrangement is necessary to facilitate thL
evaporation of ‘saline solntwm, as it reduces
.the: snperheated: steam of such solutions to
the saturated condition, and thereby removes
an'obstacle to the rapid transfer of the latent
heat. - The respeetive tem peratures and press-
ures of tlie different boilers may be arbitrarily
fixed andregulated by pressure-valveslocated
on each steam-pipe before entering the boiler
it v or on each water-pipe for condensed steam
at its-exit from the boilerv; but these valves
are not essential or necebbarv, as the tempera;
tures and pressures'in such a series of boilers
: v» ill spontaneously arrange themsel ves in regu-
lar gradation' from the highest to the lowest,
the gradation: bemg equal except where the
extent of evaporating-surfaces difters from one
boiler-to another.” In.the present sketch-the
interval of gradation will be smallér between
the large boilers o evaporators than between
.tlie small boilers or concentrators.
'Fourth, the ‘evaporators, Fig. 3. The Doil-
ers, whu,h operate on the concentrated brine,
“are of lower temperatures and pressures, and
therefore wore convenient for the delivery of
. the salt,-and may:.be of a lighter and (,heapm
“stractare.
of the steam not only in their boiling-tubes, bat
ou the exterior snrfaces of the l)mlers. The

steam -passes’, thlough the boiling-tabes into:

- the space ‘between the: boiler and the steam-
Jacket 8. J, ‘and is condensed on the -‘outer
sarface of the boiler "also. 'The condensed

" water'at the bottom of the steam- -space is re-
wovéd by the brine-pump; which is impelled,
-not Ly the force of the water passing out, but

~-by.the force of the brine passing in from the
pressure-chamber P C. These evaporators,
having bothexterior and interior condensing-
surfaces, and. being larger in diameter, have

“more evaporative power and 'require less ele-
vation of temperature for their heating-steam.
The tension of the steam becoming in some of

- them less tban atmospheric pressure, theymust
Le construeted to resist external instead of in:
ternal prexsure.
vapor is conducted into.a coil of tubing, which
déscends-into a vatof brine, @ N, and surrei-
ders its'heat, the water of condensatlon Dbeing
pumped out.  The admission of brine.to the

¢vaporators is governed by a float-valve; f'», -
which opens asthe float descends on the sur-

face of the brine and allows the brine from the

pressure-chamber. 12-C- to force its  way in”

through brine-pump b p. Theforee with which
the brine enters enables the brine-pump to ex-
‘tract the water of condensation from the bot-
tom of the steam- spdce, where it collects. = The
“stenwjackets of the low-pressure evaporators
. may be constructed of woodorany conveuient
~materialy as they require. no great stréngth,
and a non-conducting “investiment of- sawdush
or other- slow condm,tor should be- placed
~arouud each of- the boilers and the purifier,
the strength of the boilers increasing as they

_approacli the furnace, and the first concentrat-

) a‘ble lever.
abovethe atmosphere, is used-as an'evaporator,
the joint is sécared by langes pressed together,”

The evaporators employ the leat.

From'thelastevaporator the |

ormay be 1edu( ed to novqt iglit totwelveinches

in. diameter"when the hthPst; tcmpermnres,

are-used.

-Ififth, the salt-carrier. The salt formed in
the evaporators may be produced more rapidly
or slowly by ehangmo the amount of sarface
in eacl, and the qnality of salt, as fine orcoatse,
determined accordingly., Inthe ordinary oper-
ation the rapid current of ebullition carries the

_saltupward as it is formed. and-causes its de--

scent in the center of each-evaporator.. The

salt, descending, fallsto the bottom and passes

thmuoh the fmmel shaped outlet and iscanght
‘in thc salt-carrvier 8 C.. Thisis constracted so
that it may be readily discharged by opening
the bottom ‘valve, Bw. It connects with the
evaporator by aslidivg joint, j, or veck, and

the junetion is effected by lifting the platform
P 1, on which the salt-carrier Stdlldb, by asuit-
When'aboilerof positive pressure,

as shiown at'Fig. 6., The communication of the
evaporator with the salt-carrier is closed when
the latter is filled Ly lifting the conical valve
¢ v with the valve-rod ¢ v 7 by thelever L, If

the pressure in the boiler be more than atmos- .
- pherie, it is suspended by slintting off the sup-

ply of steam through the steam-pipe S p’ and
directing it to thie next succeeding boiler, for
which purpose a “connecting-pipe, ¢ p, unites
the steam pipes of the adjacent boilers, and

cocks ¢ o are suitably placed to control and .

change the connection. - As one salt-carrier is
dls(,onnected another ecmpletely filled with
brineis put in its placeand the loaded one is re-.
moved owrthe wheels which support it, as shown
inthedrawings.
ers from the series to which they belong re.

" moves all the difficulty of using a detachable
salt-carrier in connection with a system of high-

pressure boilers. Saturated brine way. there:
fore be treated by anapparatus consisting ex-

clusively of evaporators constructed with the

strength niecessary for bearing high pressures,
and -all the external surfaces convex, -

It remains only toadd that I'propose to con-

struet my entire. apparatus of enameled iron,

and to inyest it with 2 non- conducting” layer of
.sawdust (rendered incombustible whien used

near :the furnace by alkaline silicates) coa-
tained in an investmwent-of tin-plate, Russia

sheet-i -irony w ood O any other smtable mate:

rials’

- To complete 1 y ﬂ)eclﬁcatlon I annex a (e-
scription of the drawings. - Figure I represents

the purifying apparatus for removing. theé sul-

phate and carbouate of lime by heat, pp, the
pressure-pump, which throws the brine to the

| parifier through the supply-pipse & s py and

which reccives the purified brine in return
through the pipe r p and discharges it through
rp. The two slide:valves sv's v, which are
moved Ly appropriate machinery, (not ¢xhib-
ited,) prevent the brire from escaping through

the pump by foree of thé interior pressure pro- -

duced by the high temperature. b, the brine.

Thlbmethodot1solanngb01l :
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channel, conveys the cold brine to the purifier,
"and the returning-tubes rt.r ¢ convey the re:
turning and heated and parified brine, which
is withdrawn through the pipe+p; hphp,
the heating - pipe, which is heated by steam’
from the furnace-boiler, (or by circulation of
pyrostatic fluids,) maintaining the requisite
heat in the brine as it passes downward in the
purifier. C C, the central cylinder, receives’
the ascending brine as:it rises from the bot-
tom and passes oat through the returning-
tubesr¢ 1t 141, the lining of cloth, recefves
the precipitated calecareous muatter which falls
upon it, and is removed, when necessary, by
‘opening the purifier,the bottom beiug detached
by uuscrewing the-hinged fastenings yy. df
-d f, the diaphragm-filters, remove from the as-
cending brine all impurities which are in sus-
peusion. They are constructed of any-snitable
fibrous material. , .
Fig.2exhibitstheconcentratoror high-press-
ure boilet, of which & b p is a vertical settion.
The number of these vessels combined in an.
apparatus inay vary from three or four to eight
or ten; according to the quality of the brine
and the temperatare employed in boiling. S p"-
is the steam-pipe, which imparts steam and
calorie to the tubular structures of the boilers.
The boiling-tubes d ¢ b t and S p® carries the
steamn generated in the boiler to.the next suc-
ceeding. boiler. C pis the connecting-pipe, by
means of which, when the steam .is shut off
from theboilerthrough 8 p?, by turning a cock, .
<0, it may. pass around into the vent S p* and
be delivered into the next succeeding boiler,
M dis a metallic diapbhragm or perforated
metal plate, located in- the horizontal boiling- |
tube aud designed to compel tlie steam which.
is admitted under it to pass throngh the water
of condensation contained in the said tube,
whereby it is reduced fromn superheated to sat:
urated steawm. and its condensation facilitated.
‘W p is the water-pipe,whijch conducts the water
froin the orizontal tube just mentioned toward
the brine-pup b p, and carries it on frow b p
througlr the tube which bringsinthecold briue,
Fis a float, and fo the float-valve, which allows
the water to be discharged when it accumu-
lates,and which closes when a certain amount
has been discbarged from the boiling-tubes.
b'p, the brine-pump, moves whenever the ex-
pelled water reaches it, impelled by the steam-
pressure-of the boiler. s p, the brine-supply
* pipe,-.conveys the brine from the pump to the
boiler at ea¢h upstroke of the piston in guan--
tity equal to that of the water of ¢ondensation, .
W-e, the weiglit, on the piston-rod, cduses its
descent by graviry and expels the water_of
condensation below as it draws in the brine’
above. ~The water-tube w-#;it will be observed,
passes out through the center of the brine-sup-
ply tube amd imparts the heat of the water to
the incoming.cold brine. F?is a float in the
boiler; which is adjusted to rise when the wa-
ter approximates sataration and open the dis-
charge-valve d v, by which the brine passes
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conducted to the pressure:chamber P C, which
_supplies -the evaporators, G I represent a
Giffard injector for the supply-of brine to-the
‘boiler. S p?is its steam-pipe, and b s pisits
supply-pipe for brine. U fis the upper float,
which. governs the ‘admission of steam to.the
injector by the upper float-valve, u fv.

Tig. 3 represents the evaporator or -low-
pressare boiler, of- which there may be a
greater .or less number, in proportion to the
strength of the brine. If the number be more
than three or four, the steam-jacket may be
“omiftted from -the additional ones .of higher
‘pre§sure, or must be made in a strong and sub-
stantial wannér te Lear higher pressure, the
exterior Leing “entirély eonvex, 1 p b shows
-the section of the boiler; § j; the steam-jacket;

0.t b t, the boiling-tubesy S, the steam-
pipe to supply them ; -S-p% the steam-pipe
to discharge steam frowm the.boiter to theboil-
ing-tubes of the.next oné; Op, the connect-
ing-pipe to carry the steam-béyond the boiler ;
W p, the condensed water-pipe; bp, the brine-
‘puinp, which in this. case is impelled; not by
‘the water of condeasation; bnt by .the brine
from the pressure-Ghamber; b sp, the brine-
supply pipe 5 w f; the upper float, and « f v
the upper float-valve, wlich govern the admis-
sion of brine, allowing its admission -as the
Jevel of the brine desceunds. . S C, the salt-car-
rier, réceives the salt as formed,- which de-
scends througli the funnel-shaped bottom: of
the boiler.. € v; thé conical valve, closes, the
passage when lifted by the conical-valve rod
¢ v r, moved by the lever L; 'W.k W h, the
‘wheels on which the salt-carrier rests, and on
“which it is removed when filled ; b v, the bot-
‘tom valve for dropping out the-contents-of the
salt-carrier; j, the sliding joint by which the
salt-carrier connects with the evaporator.

" In Fig. 6, I j-s & Hange:joint, to be used be-
tween the salt-carrier aud theevaporator when
the steaw in the latter is much above the at-
mospherie pressure; y, the yoke, and.8 ¢ the
serew to hold the flange-joint tight; P!, the
_platform on which the wheels of the salt-car-
rier rest, and is lifted by a lever toconnect the
joint.. ©° )

Fig. 4 represents the first salt-boilerr 8 p’13
.the stean-pipeleading from the boileror heater
in the farnace to the first salt-boiler; P, the
location of the pump that may be used when
hydroearbons are réquired for heating; 7.5 p,
the return-steam-pipe, by which the water ot
condeunsation returns:to-the heater or boiler in
the furnace; D¢ b ¢, the boiling-tubes, consist.
ing of a spiral coil,which is a eonvenient form
for the boiling-tubes, and mway be:ased in place
of the vertical tubes when-preferred, but offers

- greater obstruction :to the movement of the
water and escape of the steam;and would be
objectionable iu the salt-making boilers.. Thé
_use of an extremely high pressure tube-boiler
in the furnace and of high-pressure condens:
ing.tubes in the series of boilers is the leading

into the discharging-pipe dp, by which it is

practical feature of thés?invention.
plan for an apparatas

Fig. 7 is the groun
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of eight boilers. Fu is‘thé‘furuéce; B! B2 B?

.6. The combination of brine-pumps with the

- B*B* BS B B¢, the boilers, the first foar being high-and low pressure salt-boilers in such a

. high-pressure; P w, the purifier ; P espressure-
chamber; C v, the condensing-vat; .11 9, an
. ‘exhausting-pump for the ccondensing-vat. and
other structures; f t, a flexible tube,to be used
from the pumpfor exhausting any of the steam’
spaces.or tirbes when necessary. - _ . ..
" WhatTclaim' as new, anddesire to secure by
tLietters Patent, igm.) 0 ‘

K

1. The process of tlie product‘iqln i_ﬂ‘ '»salb‘:'from :
" brine by high-pressure. concentrators, and the
. combination therewith of low-pressure evay. |

- orators,constructedsubstantially as deseribed.
- 2. The evaporation of

peratares: between 3000 and 600° Fahvrenheit,
- -aud''the transmission of the calorie by sue-
- eessive evaporations and transfers from these
‘high temperatures down. to temperatures Dbe-

~low 1500 Fahrenheit. s TR
‘3. The construction of the vertical ,boilers

-and vertical system of tubing, in combination,
v substantially ‘as described, to produce rapid

“and unobstructed evaporation of brine.

. 4. The construction of the purifier and its
associate - parts, substantially as - described,
whereby ‘to" pro :
phateand carbonateof lime at the temperature
of ‘about 300°:with but a smalt expenditure of
" heat, N S '
5. The censtriuction of the evaporators,; sub-

" stantially as described, ‘with interior steani-

: tnbes -and -exterior steam-spaces, to prodace
evaporation, e

: brine for the produc-
. tion of salt in high-pressure boilers at tem-

dace:the removal of the sal--

wanner-as to inject the brine automatically by
the same movement which removes the water
of condensation, substantially as described. :
- 7. The combination, with the low-pressure
evaporator, or. with-the high-pressare boiler
which evaporates by heating-tubes, but may
be promptly relieved of its ‘pressure, of a de-
tachable “salt-carrier connected by a sliding
Joint and moving on wheels, substantially as
_described, ST o -
8. The use of -purified potrolenm-tar and its
combination with alkalies or their equivalents
-as a medium for transmitting heat from a fur-
nace to a boiler, : .
9. The combination of a-pressnre-chamber

| with a system of high-pressure and low-press-

ure -brine-boilers, substantially as and for the
purposes described. 5
- 10."The reduction of superheated brine-va.-
por in a condersing steam-heater to saturated
steam by forcing it through the water of con.
densation, and the combination of the metallic
diaphragm m d, or any equivalent device, with
the condensing-vessel to effect that object.

11. The uise of high-pressure steam-condens-.
‘ing tubes and the combination of a series there-
Lot toproduce successive evaporations of brine

by transfer of the same caloric at tem peratures
above the ordinary boiling-point, -

' J. R. BUCHANAN,

- Witnesses: ]
A. M, Srour, Jr.,
0. C, WiLsow, o




