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UNrrep STATES PATENT OFFICE.

JAMES E. WEAVER, OF ALLEGHENY, PENNSYLVANIA.

PROCESS OF ANDAPPARATUS FOR MANUFACTURING SALT.

uPECII‘ICATION formmg part of Letters Patent N 0. 303 348, dated August 12, 1884.
Appllmtmn ﬁled Aprll 11, 1884 {(No mﬂﬂel ) |

Io all whonm it may concermn: | ments and of the height of the tank at the one
Be it known that I, JaMES E. WEAVER, a | end of the first compftrtment into the second,
citizen of the United States residing ab Alle- | and a like opening, @’ at the opposite end of
gheny, in the county of Allegheny and State | the second, into the third, and so on through- s 5
5 of Pennsylvania, have invented certain new | out the series. Lines of pipe J J, eutelmg ab
- and useful Improvements in the Process of | ¢, arelaid near the bottom of said mnk They
and Apparatus for the Manufacture of Salt, of tm erse the length of the first compar tment
which the following is a specification. and turn throuﬂ'h the opening &’ into the sec-
| " The invention which 18 the subject of this | ond, then tl&VﬁlSG its length and turn through 6o
1o application is an improvement upon the pro- | the opemnn‘ a’1nto the,t]md, and soon thloun*h o
' cess and apparatus described in Letters Pat- | out the tank to the opening d outside of smd
ent of the United States granted to me, No. | tank. Sieam fromthechamber Gofthebattery
170,791, dated December 7 1875, No. 180 441, | B, hereinafter described, and the steam and
| dated Auwust 1, 1876, No. 182 7 80 dmted Oc- hot water discharging from the heating- -pipes 65
15 tober 3, 1876 and No. 241, 257 dated May 10, | of the settling- Vats O" C? and the graining-
1881, vats D" D7, enter these pipes J J at ¢, and pass
- The art of mmufaetuuno salt from natural along them to the place of discharge, d. The
brines such as are obtained from borings into brine from the salt-well, entering by the pipe
- the earth in many parts of the United States ¢, fills the tank, and theu the whole body of 70
20 is in the main simply a process of evaporating the brine moves slowly through the com- |
the water from the brines by artificial heat | partments in the opposite dueetlon to the
until the salt granulates and falls to the bot- | flow of steam and hot water in said 1}1pes,
tom of the ve&sel containing the liquid. In | and passes out of the tank by the suction-pipe
doing this the great obJects are economy in { f, leading to the steam-pump L. While mov- 75
25 the process and purity of the salt obtained. | ing th.rough the tank- the brine takes up the
1618 also of advantage to be able to produce | heat of the steam and hot water in the pipesJ

the salt of any ﬁneness or grain desired. J, and is raised thereby to a temperature ap-
To enable others to make and use my im- | proaching the boiling-point before entering
provement, I will proceed to describe it. the suction-pipe f, while, on the other hand, 8o

30 Figure 1is a top view or plan of my appa- | the steam and hot water entering said pipes at
| ratus, ¥ig. 2 is a front ‘end elevation of the | ¢ are deprived of nearly all their heat before
sae. I‘m 3 is a side elevation of said appa- | being discharged at d. - By this method of
ratus. I‘w 4 1s a vertical longitudinal sec- | heating the brine the greater part of the oxide
tion taken in the plane of the line z z, Fi g. 2. | of iron and other Impurities contained in it 83
35 The part marked A, Figs. 1 and 3, is a | are deposited on the bottom of the tank A,
wooden vat, called a “16061171110' tank.’’ . and thus not only prevented from discoloring
Tue part marked B, Figs. 1 and 3, is called | and injuring the salt produced, but are also
the ‘‘battery,”’” it bemﬂ' the part of my appa- kept out Ot the settling and graining vats,
| ratus under which the fire is placed. where they are hurtful, and out of the b&ttely, fele
- 30 Theparts marked C"and C?, Figs. 1, 2, &11(13 the action of which they retard, as sediment
are settling-vats, the one nmxhed C benw* and scale retard the action of omimw steam-
sometlmes called the draw-settler.”” boilers; and, further, by heating the brine in
The parts marked D" and D?, Figs. 1 and 2 the tank A in the m.;mnel descxlbed the heat
are graining-vats. Said ﬂlmmng and sett]mn'; of the vapor cevolved from the blme 1n the gs

45 vats are made of wood. chamber G of the battery, which has a tem-
The part marked K, Figs. 1and 3, is a steam- | perature but slightly above the boiling-point,
puamp. 1 and the heat of the vapor and hot ‘ﬁater dis-

The receiving- t'mk part A, Iigs. 1and 3, is | charged from the heating-pipes in the grain-
divided into longitudinal compmtments 1, 2 3, |-ing and. settling vats are utilized. The bat- 1. ©
50 4,and b &c ) AS shown in Fig. 1, there bemg an tely B consists of two boilers, I' I, and a
0pemng, a of the width of oneof the compmt chamber, @, I‘Ns 1,2, 3, and 4. The boﬂmsfm




" The
he'ltmﬂ plpes in the gmlmnn vats Shauld be

.......... 2@
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- valve, %, on the

50

y Steam boﬂels Both boﬂels and

ehamber are supported by hangers attached to
(Not shown in the

beanis or other supports.
d1 awmqs- )- The-bmlers are com]ected together

Upon the

' these heating-pipes are ca.rried _-by the -pipes
| a;nd T 'to'? the plpes J J 111 the tzmk: A, as

c 'lmed Wlﬂl .bmss or othe-l -m-%telmln-ot 1-821(11]37'

destr_(_}yed by the corrosive aebion of the salt-

the bmlers F A fmd the ch‘mlbms G are each

{ water

Steam to oljemte 113 1s taken flOIIl the

"lled and

filled above the second gage-cocks with brine.

Fireis then started in the furnace, and as soon

as the StC’LIll gaﬂ ¢ On ’rhe elmmber Gmdimtes a

I‘lgs 2 d,lld 3,

18 pmtml]v Gpened %11(1 the

i of copper, those i in thesetiling-vats may be of 7o

1

) &Wamzed 11'on. . At =the= dlschal ﬂ'es of -these

75

SR =Steam evolved in the chamber G let mto the .

pump B through the pipe K- (show-n-m -I‘-ws- 1
1, 3, and 4) m}dllts branches L 1. '(Shown in |
) Fig's 1,2,and 4.) Valves/lon the branches

L I reaulftte the, 'ﬂow 'of the 3b1'1-ne' 111t‘0 eaehi |

bmler

upon them valves p p,to control the flow of the

brine from the boﬂers to the chamber G. The

pressure of steam in the boilers forces the
brine into the chamber. The brineleavesthe
chamber by the pipe R, attached to it above
its center, and enters thesettling-vat ¢/. Stop-
cock 7 on this pipe controls the flow of the
brine. Steam-pipes T’, TFigs. 1, 2, 3, and 4,
T? Figs. 2 and 3, and T* Figs. 1 and 2 cm‘ry
the Steam evolved in the chamber G to the
pipesJ J in the tank A, already described. A
pipe T , Figs. 1. 2, and 3, con-
trols the flow of the steam from the chftmber
1nto pipes J J.

From the drum H of theboilers F F a steam
pipe, M, (shown in Figs. 1 and 2,) conducts
the steam created in the boilers to the pipe N,
which, with its branches O O? O Of, Figs. 1

- and 3, oonduc’[s sald steam to the heatmg
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pipes s’ §°s* s* in the Sett]mo and graining vats
CC DD Valves o 0 o*o*regulate the flow
and pressure of steam in the he%ting pipes of
the settling and graining vats. The pipe T,
which conducts the steam from the chamber
G to the pipes J J in thetank A, is extended,
1%, and has branches T° T’“‘,thh connect with
the pipes O O7, leadmn tothe heating-pipesin
the settling vats ¢ , 80 that,when 1t is of ad-
vantage to do S0, Ste"Lm can be used from the
chamber G in the heating pipesin the settling-
vats. Valves ¢ ¢, Fig. 1, control the flow.
The settling-vats C' €’ and graining-vats D’

| the: chamber and the stop coek » on the pipe
- _Lmd entel the clmmbel near 113% top and h'wei

R, Tigs. 1, 3 and 4 being opened, the brine

fallen to the bottom of the vat.

begms ﬂowmc- from the chamber G to the
settling-vat /. "When the Vf,bt " is partially
filled with the brine, valve o’ on the branch
pipe O’, Figs. 1 and 3, leading to the heating-
pipes S" S’ S" in the Settlilm vat €', is opened,

i and steam from the boﬂel.s IR becrms evapo-

rating the water from the brine therein. The

“waste steam (if any) and hot water from the

heating-pipes in vat ' passthrough the pipes

IIO

w and 1° to the pipes J J in the tank A.

When the brine in the settling-vat € has been

“brought to or nearly to the point of satura-

tion, a valve, «, on a pipe, X, leading from vat
¢ to vat %, Figs. 1 and 3, is opened and the
brine allowed to fill the latter.
been sufficiently settled in this vat, the valve y
on the pipe Y, leading to the graining-vat I,

1S opened and the brine allowed to flow into

that vat. The valve 0’ on the pipe O°is opened,
and the steam irom the boilers I I' enters the
heating-pipes S° & §° of the graining-vat 1.
The boiling of the brine in the vat D’ is pro-
ceeded with until the salt has granulated and
_ The pipes u
and T° carry the waste steam and hot water

115

When 1t has
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from the heating-pipes 8’5’ §'3*5* ' §' 5° &’ '

St S* S* to the pipes J J in the tank A. The
whole apparatus being in operation, the brine

130

is flowing into the reeeivinﬂ -tank A, 18 being

heated therein, and i1s deposmmﬂ the ﬂ*reater
part of its unpurltles is being forced by the

pump K into the boilers I' B I‘ thence by the
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pressure in said boilers to the chamber G |

thence is flowing into settling-vat (7, thence at
intervals to vat C?, thence at intervals to vat
D’. The steam evolved from the brine while in
the chamber G and the steam and hot water dis-
charging from the heating-pipes in vats ¢/ (2
D" are heating the brine in tank A, and the
steam evolved from the brine while in the
boilers F' F is heating the brine in vats ¢/ 2
D" D’ all simultaneously and continuously.

~ Vat D*is to be used alternately and coneur-

15

rently with and in the same manner as vat Y.

The pressure and consequently the tempera-

Fture of the steamn evolved from the brine in

the boilers F F may be varied at the will of
the operator, and a high pressure and tem-

~ Perature may be maintained in the boilers and

20

23

30

the steam used in that condition in certain of

the vats, while at the same time, by partially

closing the valves leading to the heating-pipes
in other of the vats, a low temperature of the
steam may be had in those vats. Thus one
graining vat may be evaporated rapidly and

fine salt made, while another is evaporated

slowly and coarse salt made. TFrom thirty to
fifty pounds is about the proper range of steam -
pressure for said boilers in the ordinary oper-
ation of the works. From one to three pounds
18 a proper pressure to maintain in said chan.-
ber, since the steam from it is used to heat the

- brine below the boiling-point. only. By rea-
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two chambers in one battery.

son of the difference of pressurein the boilers
and in the chamber, a considerable quantity of
the water in the brine vaporizes as it is dis-
charged into the chamber, the quantity being
proportional to the difference in theé pressure.

I do not confine myself to the precisé con-
struction of the apparatus herein described.
I might, for instance, employ three boilers and
Ordinarily a
works will consist of two or more batteries,
with the receiving-tank and settling and grain-
Ing vats in sizeand number to correspond. The
advantage in having two or more batteries in
one works 1s that when it becomes necessary
to clean or repair the boilers one battery can

‘be stopped and the others kept in operation,

thus avoiding the cooling of the brine in the
settling and graining vats. Whether one or
a number of batteries are employed, I regard

- the size herein specified as the best to use.
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Having thus deseribed my improvement in

process of and apparatus for manufacturing

salt, what I claim as of my invention is—
1.-In apparatus for manufacturing salt, the
battery B, consisting of a combination of two
or more boilers, I' ¥, and one or more cham-
bers, G, placed in relation to the fire and to
each other, and the pipes K, L L, P, M, N, O/
0*0'0% R, and T" T* T% connecting said boil--
crs and chambers together and to other appa-
ratus, and the valvesp » o' 0* 0® 0* ¢’ ¢ upon

sald pipes, controlling the operation of said ‘_

boilers and chambers, all construeted substan-
tially and operated as herein desecribed.

2. The apparatus for manufacturing salt
herein described, consisting of the combina-
tlon of the receiving-tank A, the steam-pump
L, the battery B, the settling and draining
vats C' C* D' D% and the pipes and valves con-
necting and controlling the operation of the
whole, and all being constructed and intended
to be operated substantially as hereinabove
set forth.

3. In the manufacture of salt, the operation
of heating the brine in a battery consisting of
two or moreboilers and one or more chambers,
placed in relation to the fire and to each other

-and connected and operated substantially as

herein set forth, the brine being first, by means
of a steam-pump, forced into said boilers,
where a portion of the water present is con-
verted into steam under pressure, and being
then, by means of said pressure, forced into
sald chamber or chambers, where another por-
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tion of the water in said brine is converted into w

steam under a slight pressure, and being then
conducted to other apparatus for further heat-

‘ing -and manipulation, and using the steam

evolved in said boilers and chambers
heating in other stages of the work.

4. The herein-described process of manufac-
turing salt, consisting of first heating the brine
inareceiving-tank divided into.compartments
and supplied with steam-heating pipes, as
herein set forth; then, by means of a steam-
pump, foreing it into the boilers of a battery
consisting of two or more boilers and one_or
more chambers, placed in relation to the fire
and to each other and connected and operated
as herein set forth, and heating it in said
boilers and converting a portion of the water
present to steam under pressure; then, by
means of said pressure, forcing said brine into
the said chamber or chambers, and there fur-
ther heating it and converting another por-
tion of the water in it to steam under slight
pressure; then conducting said brine to a set-
tling vat or vats, and there further heating 1t;
then conveying it to a graining vat or vats,
and there further heating it until the salt
granulates, and using thesteam evolved in the
sald boilers to do the heating required in the
said settling and graining vats, and using the
steam evolved in said chamber or chambers
and the steam and hot water discharged from
the heating-pipes in said settling and graining

to do

vats to do the heating required in the said re-

ceiving-tank., -
- Intestimony that I claim the foregoing as my

own I affix my signature in the presence of two
witnesses. | |
o JAMES E. WEAVER.
Witnesses: . |

HARVEY THOMPRON,
A. CUMMINS.
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