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(No model.)

To all whom it may concern:

Be it known that I, JAMES I&. WEAVER, of
Allegheny, in the county of Allegheny and
State of Pennsylvania, have invented a new

and usefnl Improvement in Process of and

Apparatus for Evaporating Saline and other
Liquids; and I do hereby declare that the fol-
lowing is a full and exact description thereof,
reference being had totheaccompanying draw-

ings, and to the letters of reference marked

thereon.

My invention relates to an improvement in
process and apparatus for evaporating saline
and saccharine liqnids in the manufacture of
salt and sugar; and 1t consists in gradually
heating said liquidsin a coil or coils of pipe or
pipes by the vapors evolved from the liguid n

the evaporating-pans, said heated liquid con-.

tinuously passingfrom said coil or coils of pipe
or pipes into a boiler or botlers by means of a
pipe or pipes passing through the steam drum
or drums and steam space or spaces of sald
boiler or boilers, in which the said liquid 1s
highly heated and its specific gravity increased,
from which boiler or boilers the liquid passes

into an evaporating pan or pans, where 1ts spe- |

cific eravity is further increased by the vapor
or steam evolved in said boiler or boilers, the
saidliquid lowing continuously from said evap-
orating pan or pans into a vat or vats for its
further treatment and manipulation by the or-
dinary proecess in making salt or sugar, the
improvement in evaporating said liquids be-
ing an automatic and continuous process from
the time the liquid enters the heating coil or
coils until it is discharged into the vats, the
whole being accomplished through the medinm
of the apparatus hereinafter described.

To enable those skilled in the art with which
my invention is most nearly connected to make
and use it, I will proceed to describe its con-
struetion and operation.

In the accompanying drawings, which form
part of my specification, Figure 1 is a top view
or plan of the apparatus which 1 employ for
carrying out my improvement in process for
evaporating saline or saccharine liquids for the
manufacture of salt or sugar. Tig.21s a side
elevation of the same. Fig. 3 is a front-end
clevation of the same. TIig. 4 is a rear-end

“with “slack” of bituminous coal.

‘boilers, as shown in Fig. .

longitudinal section ot the same.
vertical section of the condenser, representing
the arrangement of the coils for heating the sa-
line or saccharine liquid in 1ts passage to the
boilers.

In the accompanying drawings, A/ and A’/

‘represent furnaces for heating the liquid in the

boilers C. These furnaces are provided with
breeching B/ and stack B, and are operated in
the same manner as the ordinary furnaeces for
steam-boilers. - A fire of coke 1s started on the
orate of the furnace AY, and when the coke
1s thoroughly burning the furnace 1s charged
The doors
« bedegandregisters b are then closed, shut-
ting off the ingress of air. T'he slack in a short
time commences throwing off a heated smoke
or gas, whicl, traveling toward the fire of the

furnace A’/ unites with heated currents of air,

(heated through the medium of flues indicated
by the dotted lines d’ and z, comnunicating
with the chamber «# and with the ehamber 2/
through openings +/,) which heated air passes
through theopenings n’ and v/ and commingles

~with the smoke and gas from the furnace A’/

which uniting at S’,the flame and heatof the
furnace A’/ ignites the gaseous mixture, re-
sulting in complete combustion ol the smoke
and gases of both farnaces. ™This furnace be-

ing the subject of another application, marked

« Division B,” of even date with this applica-
tion, T will therefore not further describe it In
this specification. |

C represents anordinary steam-pump, which

is connected with the supply of saline or sac-

charine liquid, and is attached by means ot a
pipe, D, with coils of pipe I &+ in the case of
the condenser I, said coils being connected by

‘means of a pipe, H, witli a trap, 1, the lower

end, J, of which is coniformed, and 1s pro-
vided with a valve, IK.

To the upper end of the trap I is connected
a pipe, L, having branches 1./, which passes
into the drum M, and, passing down the leg M
of said drum, enters the boilers C”, and pass-

ing along in the upper part of said boilers to

Fig.Gisa
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their rear end, where it turns down and has

its discharge end &/ near the bottom of the

To the front end of the boilers C”, a little

elevation of the same. Fig.51is a vertical and | above the bottom, is attached a pipe, U/, hav-
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ing branches A’, provided with valves 6, the
npper end of sald branches entering a trough,
S/, arranged transversely in the chambers ()
of the evaporating-pans H’.

To the front end of the bDoilers C, a little
above the pipe (C/, is a pipe, D/, furnished with

valves 8, which plpe and valves are used for
the purpose of keeping the same quantity of
liquid in each of the boilers, which will be
shown by the glass indicator 17.

The boilers C/ areeach furnished with a blow-
off pipe, f, furnished with a large number of
perforations on its under side, and furnished
with a valve, 7, at the front end of said Dboil-
ers. This pipe 1s used for the purpose of pre-
venting the bottom of the boiler from being
coated with a crust of salt or other matter,
which may settle down in the process ot boil-
ing. By opening the valve 7 an agitation of
the liquid at the bottom of the boiler will fol-
low, and the precipitated matter will be drawn

into the perforated pipe and carried off by the
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outgoing current caused by the opening of said
valves aml by the pressure on the sarface of
the liquid'in the boiler.

Tothe steam-drum M of the boilers G/ 1s con-
nected pipe N, which passes down through the
chamber @ of the evaporating-pans H’ and
communicates with the chamber?’. This pipe
N is furnished with valves O and 2, and 18 nsed
for conveying steam into the chamber P/ for a
heating medlum

To the top of the evaporating-pans H’ are at-

tached pipes R/, which communicate with the
case of the condenser L, said pipes being pro-
vided with valves 3, for regulating the flow of
vapor into the ‘condenser and. for cutting off
communication between the evaporating-pans
when 1t is desirable to do so, as 1n case ot ac-
cident or some parts of the pans or their con-
nections needing repairs.

To the rear end of the chambers () of the
evaporating-pans H’ are attached pipes ¢/, far-
nished with valves »//, and to said pipe is at-
tached a pipe, O’/, which is used for conveying
the liquid.from the chamber Q) to the settling
or graining vats. The pipes " should be at
the point of attachment with the chambers Q,
about two inches above the bottom of said
chamber, so that it will at all times have a
depth of two inches of liquid in said chamber.

To the rear end of the chamber P/, at two
inches above the bottom, is attached a pipe,»’,
which i1s used for carrying off the products of
condensation.

The side walls of the condenser i are made
double, so as to form a chamber, 1)/, between
the two walls, as shown in Iig. 6, which cham-
ber 1s supplied with cold water, which should
enter the bottom of said chamber, with a
waste-water conductor connected with the top
of said chamber. Theinner chamber, ', of the
condenser is connected with a pressure gage or
indicator, T, by means of a pipe, s, for the pur-
pose of indicating the amount of pressure of
steam or vapor in said chamber.

{ To the pipes N is attached a pipe, U, which
communicates with a pressure gage or indi-
cator, X.

To the pipe P 1s attached a pipe, W, which
communicates with a pressure gage or indica-
tor, V. These pipes U W and pressure gages
or indicators V X are for the purpose of show-
ing the pressure 1n the pipes N U and boilers
C/’, The boilers €/ are furnished with try-
cocks 4, and are held in position by the front
of their respective farnace and suspended by
means of rods «// «/ (which pass up through
the evaporating-pans H’/) and a screw-nuat, v’/
secured on their upper end.

The evaporating-pans I
plate-iron and made 1n two compartments,
- which form the chambers (Q and P, the bottom,

top, and partition being supported by a large
number of stay-bolts, as shown in Ifig. b.

The evaporating-pans herein referred to be-
Ing the subject of an application for a patent
marked *Division C,” and of even date with
this application, 1 w1ll therefore not further de

scribe them in this specification.

In the chamber 0/ of the condenser 1o 1s
placed a double coil of pipe, If G, and within the
inner coil, G, 18 placed a pipe, B/, bent in the

form of an inverted U, one end of which is con-
nected with a pump of an engine, and the other
end with a pipe communicating with a steam-
boiler for supplying it with heated water, said
pipes at the same time aiding in condensing
the vapor conveyed into the chamber 20/ from
the evaporating-pans. Thecoilsof pipeIf Gz are
employed for heating the saline or saccharine
liquid prior to its entering the boilers C’, and
for condensing the vapor, conveyed into the
| chamber 0’/ from the evaporating-pans. In
the construction of the apparatus hereinbetore
described all pipes through which the saline

copper, and those through which the steam or
vapor passes may be of iron.

Having all things constructed and arranged
with relation to each other as hereinbefore de-
scribed, the boilers C and c¢hambers () of the
evaporating-pans H’ are charged with a quan-
| tity of saline or saccharine liquid and the cham-
bers I/ of said pans supplied with fresh water
to the depth of about twoinches. T'he primary
charging of said boilers and chambers may be
done by any suitable means, but must be done
prior to starting fires in the furnaces A’/ and
A, Otherwise said boilers and pans would
beinjured by the heatof thefurnaces. The boil-
ers C// and chambers  and P’ being charged,
as stated, fires are made in the furnaces A”
and A7, which will heat the liquid in said boll-
ers, and also heat the water in the chamber
P/, which will heatthe liquid 1n the chamber ().
When the steam or vaporin the boilers C// has
attained a pressure of about fitty pounds to
the square inch of boiler-surface, the opera-
tor then opens the valves 1 of pipes 1L/ and
starts the pump C, which will force liquid up
| through the coil I¥ and down through the coil

are constructed of

liguid has to flow should be coustructed of
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which 1t flows through pipe L, and from it
through the branch pipes L/, (which enters the
steam-drums M and down through the legs M/,
and along in the upper part of the boilers C,)
and is discharged at 72/ into the ligquid in said
boilers. The operator then opeuns the valves
6 of the pipes A/, which will cause the liquids
in the Dboilers C// to flow through said pipes
into the chambers Q of the evaporating-pans
H’. The valvesOand 2 of the pipes N are then
opened, which allows steam from the drums M
to flow thr ough said pipes into the chamber P’
of the evapomtmn pans H’. The valves 3 of
the pipe R are then opened, which will allow
steam from the chamber Q to flow mto the
chamber 2. The apparatus now may besaid
to be in working condition, and the method or
process 1s as follows:

The pump O forces the liquid through the
coils I' G, in which it 1s heated by the vapor or
steam from the chambers () of the evaporating-
pans, which vapor or steam, in performing 1ts
office in heating said coils and in coming 1n
contact with the walls of the chamber '/ of
the condenser E, is condensed, and the pro-
ducts Dby Londenmt]on flow off through a
waste-pipe connected to the bottom of the
chamber 2w/”. The lignuid flows from the coil
G, through pipe H,into trap I, where the 1ron
or other matter in the liquid precipitates, and,
settling down in the coniform part J of the
trap, may be drawn off at suitable intervals by
opening the valve K. The liquid, heated and
free from foreign matter, flows from the apper
part of the trap I, through pipe L and branches
L/, and 18 d]SCh‘LI‘“‘Ed mto the heated higuid in
the boiler C//, w here it is highly heated and 1ts
specific grav 1t§ increased, and from the boilers
flows into pipe U/, and from it into pipes A/,
and from them into the chambers Q of the
evaporating-pans, where its specific gravity 1s
still further increased by the heat of the steam
in the chambers PP/, which receives steam from
the Loilers C//, the temperature of which 1sre-
tained to a considerable extent by the heat of
the furnaces acting upon the bottom of the
chambers P/, The liquid with increased spe-
cific gravity flows from the chamber Q) of the
evaporating-pans H',through pipest”,into pipe
O”, and from it into the settling or graining
vats, and then treated and mqmpulated in the
usual manner.

It will be observed that from the time the
liquid enters the coils of pipe in the condenser
until it leaves the evaporating-pans is a con-
tinuous operation, and that the liquid 1s freed
from foreign matter, and 1s being continuounsly
increased 1n its specific gravity.

By the process and apparatus hereinbefore
described it has been ascertained that the liq-
uld increases mbout twelve degrees (by the sa-
linometer) in' specific gravity, and that salt
manufactured by said process and apparatus
1s of a superior quality.

N

G, and through pipe H into the trap I, from | tion, and operation of my improvement, what

1 claim as of my invention, and desire to Secure
by Letters Patent, is

1. The herein- descrlbed colntinnous process
for evaporating saline and other liquids, con-
sisting in heating the liquid and condensing
the vapor evolved from the liquid 11 the evap-
orating-pan by passing said liqnid through a
heated pipe or pipesinclosed 1 a case, subse-
quently removing the foreign matter from the
liquid by passing it through a trap on its pas-
sage to the boiler, further heating the liquid
in said boiler and forcing 1t through a pipe or
pipes into the evaporating-pan by the pressure
of the vapor or steam in said boiler, and fuor-
ther heating the liquid in said pan by steam
and heat supplied from said boiler and the
furnace, substantially as specified.

2. In an evaporating apparatus, the combi-
nation of a pipe or pipes 1inclosed in a case
surrounded by water, and means, substantially
as described, for conveying the vapor evolved
from the liquid in the evaporating pan or pans
into said case, whereby said vapor iscondensed
and the liquid inits passage through said pipe
or pipes is heated prior to entering the evap-

orating pan or pans, substantially as herein

shown and deseribed.

3. In an evaporating apparatus, the combi-
nation of a heated pipe or pipes, through which
the liquid passes, and a trap or chamber con-
nected with said pipe or pipes, for SepaI‘atum
foreign matter from said liquid prior to con-
veying it into the evaporating pan or pauns,
substantially as herein deserlbed

4. In an evaporating apparatus, the combi-

nation of a boiler with an evaporating-pan

communicating with each .other through the
mediam of a pipe or pipes,whereby liquid from
said Dboiler is forced into the evaporating-pan

by the pressure of the vapor evolved in the

former, substantially as herein described.

5. In an evaporating apparatus, the combi-
nation of two or more boilers, communicating
with each other below their liquid-level, and
two or more evaporating-pans, the latter com-
municating with the former, so that the press-
ure of the vapor evolved in said boilers will
force the liquid from them 1nto said pans, sub-
stantially as herein described,and for the pur-
pose set forth.

6. In an apparatus for evaporating liquids,
a boller having its liquid-supply pipe arranged
in the steam-space, with the discharge of said
pipe below the liquid-level in said boiler, sub-
stantially as herein described, and tor the pur-
pose set forth.

7. In an apparatus for evaporating hquids,
two or more boillers communicating with each
other, and having theirliquid-supply pipes ar-
ranged in the steam-spaces, with the discharge
end of said pipesbelow theliguid-level in said
boilers, substantially as herein described, and
for the purpose set forth,

3. In an apparatus for evaporating liquids,

Having thus deseribed the natore, construe- | the combination of a boiler and evaporating-
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pan, the latter having a steam heating-cham-
ber and an evaporating-chamber, ﬂm former
chamber being suppiled with 51:(3{1111 and the
latter with heated liquid from said boiler, sub-
stantially as hercin deseribed, and for the pur-
pose set forth.

9. An evaporating apparatus consisting of

the heating and condensing device I, trap 1,
boilers O”U” and evapor "ltmﬂ pans H/ H’, s m(l

parts communicating with each other through

the medinm of pipes, all arranged and operat-
ing with relation to each other substantially
as herein described, and for the purpose set
forth. |
JAS. E. WEAVER.
Witnesses:
J. dJ. JOHINSTON,
D.C. ALLEN.
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