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To all whom it may concern: 
Be it known that I, JoHN HOWARTH, of Sa 

lem, in the county of Essex and State of Massa 
chusetts, have invented certain Improvements 
in Apparatus for Evaporating, Concentrating, 
and Superheating Salt-Brine for extracting sul 
phate of lime that may be contained in it, of 
which the following is a specification: 

Figure 1 represents a vertical section of tanks 
AA and A' A'. Figs. 2 and 3 are plan views 
taken through line at ac, Fig. 1. 
The object of my invention is to extract the 

sulphate of lime from salt-brines (it being held 
in solution) by evaporating the brine down to 
saturation and then superheat it to 2800 to 3000 
Fahrenheit, when a large proportion of said lime 
will be precipitated from the brine. The details 
of construction and method of operation Will be 
fully described hereafter. 
In the drawing, Fig. 1 represents a vertical 

section of two vessels placed in a vertical posi 
tion, made and constructed alike, A.A and A' A', 
each of which have two steam-coils, B B and B/ 
B', placed within them, and which are also shown 
in plan in Figs. 2 and 3, the same letters being 
used to describe the same parts in each. These 
coils have close partitions on each side, leaving a 
little space between them and the steam-pipe of 
which the coil is composed, and extending from 
bottom to top of each coil, inclosing a space be 
tween them that will enable the pipes to heat the 
water between these partitions very rapidly, and 
thus cause a rapid circulation of the brine from 
bottom to top of the tanks and precipitating the 
lime at the bottom, which can be discharged 
through the pipes J and J. Eigh-pressure steam 
is passed into the coil B B through pipe E, and 
the condensed steam from it is discharged at pipe 
G. The steam generated from the salt-brine in 
the tank AA is passed off through the safety 
valve C, thence through escape-pipe D into the 
coil of pipe B'B' in tank A' A', and when con 
densed is discharged at G'. The steam evap 
orated from the brine in this tank escapes at P, 

to be further utilized, as may be desired. The 
temperature of the steam entering coil B is reg. 
ulated by the pressure of the steam in tank A, 
which is allowed to escape through the safety. 
valve C, and thence through pipe D. S. S', Figs. 
1 and 2, represent an injector patented by me 
March 1, 1870, to be supplied with high-pressure 
steam, which I make use of for superheating the 
brine to about 3000 Fahrenheit after it has been 
evaporated down to saturation. The highly 
heated steam is forced in from a steam-boiler 
through pipe J J', Figs. 1 and 3, the brine being 
drawn in and forced through the injector very 
rapidly by the steam and combining with the 
high steam, while the evaporation from the tanks 
is held back from escaping until its pressure at 
tains sixty-four pounds to the square inch, by 
loading down the safety-valve to this point, 
When the steam begins to escape from the tank 
above this pressure, then the operation is com 
pleted and the brine is then discharged at G and 
G', and a new charge of fresh salt-brine is then 
again passed into the tanks through pipes Hand 
H and filled up to cover the steam-coils, and ad 
ditional brine is forced into the tanks occasion 
ally to keep the coils covered, as the evaporation 
goes On, in the manner and by the means sub 
stantially as described. 
What I claim as my invention, and desire to 

secure by Letters Patent, is 
1. The arrangement of steam-coils BB, in com 

bination with the partitions m. m. m. m., for the 
purposes herein described. 

2. The combination of injector S with coils B 
B', partitions in m. m. m., and cylinders A A', sub 
Stantially as shown and described. 
In testimony whereof I have signed my name 

to this specification in the presence of two sub 
scribing witnesses. 

JOHN HOWAR.TH. 
Witnesses: 

M. S. G. WILDE, 
WALDO M. WILDE, 

  


