(No Model) . 5 Sheets—Sheet 1.
H WILLIAMS & J. L. & L. R. ALBERGER

. APPARATUS FOR THE MANUFACTURE OF SALT.
N. 400,983, Patented Apr, 9, 1889,

|
{ 0 50N
- O
020
[ SO0
- - \O9898
‘ 030

7
Y

—————
- 1

ML IS STI I L




 (No Model.) . 5 Sheets—Sheet 9

H. WILLIAMS & J. L. & L. R, ALBERGER.
APPARATUS FOR THE' MANUFACTURE OF SALT,

No. 400,983, - Patented Apr. 9, 1889,

____ —— .y

-
Ul

I LT

[ 0 E.
T—— '*..-__

H

L g J e
- L ™
Y
e N3

JLL S TR MNININ St Y e VO e VY A

L




(No Model.) ' | o . 5 Sheets—Sheet 3.
H. WILLIAMS &.J. L. & L. R. ALBERGER,
APPARATUS_ FOR THE MANUFACTURE OF SALT.

‘No. 400,083 Patented Apr. 9, 1889,

cs

i

a
\
e T — !
T e e L e T

#Jﬂ
Sl
| 'I ,




(No Modell.) _ T o Sheets—Sheet 4.
H. WILLIAMS & J. L. & L. R. ALBERGER,.
APPARATUS FOR THE MANUFACTURE OF SALT.

- No. 400,983, Patented Apr. 9, 1889.
o
)
NN




(No Model,) 9 Sheets—Sheet 5.

H WILLIAMS & J. L. & L. R. ALBERGER.
~ APPARATUS FOR THE MANUFACGTURE OF SALT,

‘Patented Apr. 9, 1889.

| No. 400,983, | '




~ Un~rrep States PATENT OFFICE.

—

HORACE WILLIAMS, JOHN L. ALBERGER, AND LOUIS R. ALBERGER, OF
I 'BUFFALO, NEW YORK, o

. APPARATUS FOR THE MANUFACTURE OF SALT. .

SPECIFICATION forming part of Letters Patent No. 400,088, dated April 9, 1889,
 Application fled August 82, 1887, Serial No. 247,573, (Nomodel) ~ . ° - .

— . —— — e e S —

- To all whom it may concern:
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_.IS

l

Be it known that we, HORACE WILLIAMS,
JouN L. ALBERGER, and LoUIS R. ALBERGER,
citizens of the United States, residing at Buf-
falo, in the county of Erie and State of New
York, have invented new and useful Improve-
ments in Apparatus for the Manufacture of

Salt, of which the following is a specification."

This invention relates to the manufacture

of salt. It has reference to the machinery

and apparatus shown and ‘described, includ-
ing that used for making fine natural-grain

‘salt without grinding and that: used for ab-
stracting the salt from the evaporating- ves-

sel, the result being the production of a prac-
tically pure salt, all of which is done In anew
and useful manner and at a reduced cost.

'« To carry out our invention we employ the

20

machinery and apparatus shown in the draw--

ings and described herein.

In the drawings, Figure 118 a genefa.l ele-

~vation of the machinery combined to carry

out the invention, parts being shown in sec-

tion and parts being broken away. Figs. 2,
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 ~rainer and passing to the rear of if

‘ent.No _
“and to which reference is- made.
ation of this apparatus; or a part of if; may

3,4, 5,6,7,8,9,10, 11, and 12 are enlarged
details of parts of the apparatus.
ings are shown partly in- section and partly

with the sides broken away to show the In-
:ternal arrangement. |

The method of heating the brine in tubular

heaters under hydraulic pressure; evaporat-

ing it partly in open and partly in eclosed

evaporators, utilizing the steam from the brine

to aid the work, and operating by a continu-
ous current of circulating brine through the

‘apparatus is similar to that described In Pat-

. 351,082, October 19,1886, issued to us,
The oper-

be so modified as to dispense with the through-

cireulation, and will be described hereinafter.
A, A’, B, and C are tubular heaters, one of

which is shown partly in section.

In Fig, 2 heaters A and A’ are supplied with

steam from a boiler, conducted thereto by
pipes S, provided with valves V and V’ to sup-

ply and cut off the steam. Heaters B and ©
are heated by steam from the evaporators D
and E through

shown and marked above and below the

The draw- |

the pipes S’ and $% the latter

deliver it through the pipe PY intq the cireu-
lar grainer H, which may be of any size.. A

| practical one would be forty-one feet diame-

| evaporators D and E receive the hig‘hly'-héate‘_'d
brine coming from the gravel-boxes ¥ G and

55

ter, made of iron or other suitable material. -

This size will> be -ample to produce from one
hundred and twenty-five to one hundred and -
fifty barrels salt per twenpy-_four_ hours, vary-

'6&.;*

ing according to the quality-and dryness re- -

quired. Attached tothebottom of the grainer

and opening into it is a mixer, I, into -‘which
thesaltisswept from the bottom of the grainer
by the revolution of the shaft K and arms R
and the scrapersd.. The valve V3is operated
to draw out the mixed brine and salt into the

centrifugal J, where

the salt is retained, the .

brine being driven out and carried by.a pipe .

into the tank Z.

-Through the center of the
shaft K is a smal' shaft, T, which at its top,

j0

above the grainer, carries four arms equidis-.

£ -

tant from-each other a

nd reaching over the

surface of the grainer from the center to the

outside of it. These arms sweep over thesur-
face of the brine in the grainer when rotated

and agitate completely every part of said sur- =

faceby meansof pendantsof chain or metaland
small agitators, marked W, which we call “ flip-
pers” and which are shown in enlarged detail
in Fig. 5. The shafts K and J are driven in

any convenient mannerand at suitable speed.

The arms carried by K are rotated once in

<ix minutes and those carried by J six times

a minute. Our object is to avoid stirring up
of the grainer by the
rakes, 80 they revolve slowly near the bottom

the entire contents

and are entirely submerged. For the SaIe

8o

reason the flippers touch only the surface of o

the hot brine at the top of the grainer, thus

the colder at

dinary action of self-acting rakes. M is an

elevator of the ordinary kind, which takes
it leaves the centriftigal and de-

the salt after :
posits it in the

' he drier, which- may be of any
ordinary construetion.

avoiding mixing thie hot brine at the top with |
the bottom; producing rmore

~eva;p0r"£ilt-i0ﬁ- as.a result and avoiding the or-

The_elevitor O car-

90
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ries.the dry salt from the drier to the bolts

X X, in which it is separated into b
sary sizes; Y is an elevator to carry

a

is separated into the meces:

from areceiving-hopper, F’.’,-b'el'ow-th-egmver_

100
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boxes to a delivery one, F’, above them. P’
1s a pipe supplying brine which comes through
the exhaust-heater C2?, and in which it is
heated by the exhaust-steam from the pumps
and engine before entering the apparatus.
A?is a pump which takes brine from tank 7
and elevates it through a pipe, P, into the
suction-pipe P3, leading from the grainer H,

through the heater C, to the pump A3, as

shown in detail in Fig. 3. B? and B? are hot

wells, receiving hot water condensed from the

steam supplied from the boiler or generator
in heaters A A’ and from the vapor from the
brine in evaporator D, condensed in heater B,
all of which is utilized for feed-water to the
boiler supplying steam to the apparatus. In
Fig. 1 the circular grainer is set up so as to
be operated by a through continuous current

“like that described in our patent of October

20

.25
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19, 1386, before referred to. _

In Figs. 3, 10, and 12 the grainer is shown
in detail, being a section of one-half. Inthese
views R are the arms; I,,the scrapers; W, the
flippers; U, the agitator-arms, which carry the
flippers W. P are a series of pipes placed in
the grainer, about four inches below the sur-
face of the brine in it, extending across and
around it, and supported outside of it, so as to
require no support in the interior of the
grainer to interfere with the rotation of the
rakes.
should be equal to two-thirds the superficial
area of the surface of the brine covering
them. These pipes are supplied with steam
from any source, and the water of eondensa-
tion may be used as feed-water. D A M is a

- strip of wood or metal reaching from the

center of the grainer to the outside of it. If

 the pipes are used, it may be secured to them;:

40
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if not, it may be secured at the two ends. Itis
of such width as to project about four inches
above the surfacs of the brine and the same
distance below it. Itmay also, when the pipes
are omitted, be secured to one of the sub-
merged arms and revolve slowly with it.
Kig. 4 is a top view of the suction-box
through which brine flows out of the grainer
into and through' the suction-pipe P23, which
has a casing around it filled with steam, into
and through the heater C to the circulating
pump A° In this, detail is also shown the
pipe P4 bringing the partially-heated brine
from tank Z, passing the pump A2, into the

- upper end of the suction-pipe.

55
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~ Kig. 5, Sheet 2, is a detail of one flipper or
pendent agitator. It is composed of the top
supporting-piece, b, connected to the metallic
pieces by chain C, and also to the arm W, as
shown in Figs. 1, 3, and 10. These flippers are
hung so that when revolved with the arms
they just touch the surface of the brine in
the grainer and forcibly strike and pass over
the upper edge of the dam.

In Sheet 3 is shown' our arrangement for
purltying the salt of soluble non-crystalliza-
ble impurities. 1% is a tank tohold the wash-
Ing solution; N% a hose with stop-cock and

The superficial area of' these pipes |

nozzle to supply it to the salt in the centrifu-
gal C°. M is a mixer, the contents of which
are agitated by the arms on the shaft S° ro-
tated by gear G°. D?%is a pipe leading from
the centrifugal into and out of a vessel, X/, to
a tank, Z. 1t is obvious, if the mixer M?® be
attached to the grainer Hin place of the mixer
I, (shown in Fig 1,) this apparatus could be
used in connection with our system, as there
shown; but it is evident that salt may be
treated by these appliances when made by
any other apparatus. |

Fig. 7 shows enlarged view of the elevators
O and M. |

Fig. 8 1s the gravel-elevator with the recep-
tacle from the gravel-boxes, marked F=

Fig. 9 is a side view of the heater C? with
apertures as follows: 3° exhaust-steam inlet;
B® brine-inlet; C’, brine-exit. The elevators
and heater are drawn with the sides cut away
to show the internal construction.

Fig. 10 is a section through one-half the
grainer. In this H H is the grainer; R, the
scraper-arms; L. L, the scrapers; K’, the cen-
ter piece to shaft I and supporting the arms
R’.

U are the agitator-
B*#is the brine-

o

pan for the other end.
arms. 'T'isthe agitator-shaft.
level. *
Fig. 11 is a top view of the center piece, IX’,
also of one arm R and of the scrapersI.,, RR
R being the ends of the remaining arms.
Fig. 12 1s a section through the center of
one-half the pan. P P are the heating-pipes;:
R, the scraper-arms; L L, the scrapers; H H,
the pan; B? the brine-level; K’, the center
piece. D’ is the support of the dam on the

| pipes, (if used,) and D? to outside of pan.

The operation of the apparatusisasfollows:
The grainer being filled one foot deep with
brine, the closed evaporators partly filled, and
the heaters and gravel - boxes filled, the
pumps A° and A® are started. Steam is ap-
plied from a steam-boiler to either of the
heaters A A’, which everis in use, it being the

infention to use one heater and gravel-box

while the other is opened for cleaning. The
brine, highly heated in the heater A to about
300" Fahrenheit, passes into and through the
eravel-box under hydraulic pressure made
by the pump A? and regulated by the valve
V¥, usually of fifty pounds to thesquare inch,
It then passes into the evaporator b, and from
it into K, and from thence into the grainer,
in which it circulates around the circle. The
dam prevents cross-currents, as the hot brine,

entering at 226° Fahrenheit, flows rapidly

and spreads over the surface of the grainer,
and would pass out at the discharge-pipe with-

~out proper time to evaporate and cool if the

dam did not hold it back. As thesalt forms
on the surface of the brine in small erystals,
the flippers strike it, making it sink to the
bottomof the grainer, thus preventing it from
enlarging, while retaining the natural erystal
of the salt and making it the proper size for

| D’ is the support at center for one end
of the dam, and D- the outside support on the
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tableand dairy use. Suchsaltwould be known

to the ordinary salt-maker as “mush-salt,”
and cannot be successfully drained except-
ing by a centrifugal. Months of standing in

'a bin have mno effect on it, except to form a

hard crust on its surface. Salt also will form
in sm2ll crystals on the surface of the fiipper-
plates, and, if not prevented, would soon ac-
cumulate and load down the plates. Then
their action would be different, causing a dif-
different kind of agitation as their weight

oradually increased, and thus change the

kind of salt made in the apparatus; but &S
the agitator -arms and the flippers are re-
volved rapidly the latter strike the dam forei-

bly, and so continuously knock off the salt as
fastas formed, keep the plates clean, and thus.
sceure a regular and complete action and a

smooth, even, and regular product, which in
a factory is of great 1mpertance.

- desired to change the size of the crystals, it

may be done by increasing the rapidity of the
rotation of the arms carrying the flippers or

by increasing or decreasing their number.

30

35

grainer sidewise and ahead into the mixer
continuously, the scrapers being so placed as
~ toact like a serew or scroll.

40 thesalt goes into the centrifugal, and, if con-

<o

We have described the dam as a device for

cleaning the flippers. A rod would answer

as well if in the samc place, the necessity be-
ing simply an obstruction placed slightly
above the brine, so as to make a forcible im-
pact with the flippers. Ninety-eight per cent.
of the salt produced is made of the proper
and desired grade by thismeans. The scrap-

ers and arms attached to them revolve slowly

and aid the circulation of brine around the
orainer, and as soon as salt is formed they
sweep it from the center to the outside of

From the mixer

taining no insoluble impurities, it is passed

‘along through drier and bolts until finished.
The elevators, drier, and bolts may be of any _
- - 7| plate, secured at top and bottom by
doors made to open -and close -easily.

ordinary construction.
'If the salt is made from brine containing

the chlorides.of lime or magnesia in such

quantities as to impair the value of the pro-

duct, or if the brine under treatment con-.

tains them-in such quantities as to, by accu-

mulation in the grainer, compel its contents

to be thrown away from time to time, in

many cases as often as once. 1n three days, |

and in order to make our apparatus operate

~ continuously, avoiding such stoppage, we ar-

55
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range, By the tank 1% and perforated pipe and
hose N° to wash the salt while in the cen-

‘trifugal with brine directly from the spring
or well or with depurated brine made by

melting salt. This we doin the centrifugal, or
we discharge it-into another mixed from the

. centrifugal, and again mix and wash and sepa-

rateitin like manner. Topreventtheaccumu-

" lation of the chlorides, we provide apparatus,

as shown in detail in Sheet 3,at each charge ot

the centrifugal, the vessel X’ is filled with

brine from the centrifugal, flowing to the

tank Z, and at each such charge the con-

If it be . _
- to cool.

tents of X’ are let run to waste by means of a
valve and handle, 2s shown. » The vessel X’

‘should be of such size that its contents being
thrown away, as above described, will pre-

vent the excessive accumulation of the chlo-

/0

rides in the grainer. If the salt need the

treatment of chemicals, they can be supplied
to the tank T% and applied while the salt is
in the centrifugal: The brine, having circu-

lated round the grainer, depositing salt by

evaporation and also by cooling, goes into the
steam-heated pipe connecting the suction-box
and heater C, and from the heater to the

| pump A3, from which it is again put through

75

80

the heaters B and A or A’ into one of the

oravel-boxes and evaporators to the grainer
continuously. Our objéct in heating the
brine after it leaves the grainer, by passing

it through the incased pipe and heater C, is
‘that the brine cannot be pumped if allowed
pipe and also

Salt will form in the |
in the pump and prevent its action; but by
heating the brine its capacity for salt is In-
creased, and a small amount of cooling from
this increased heat while passing the pump is
permissible.

into the mouth of the suction-pipe, because it
will take up and absorb any salt carried over

‘mechanically.

The purification of the brine from crystal-

9¢

For the same reason we supply
‘the fresh brine partly heated from the tank Z

95

lizable impurities—such as the sulphate and

carbonate of lime—is effected as follows: By
heating the brine inthe heaters A A’ to about
300° Fahrenheit the lime is made insoluble and
crystallizes in characteristic crystals. 'These
adhere tosurfaces presented to them,and from

‘this arises the difficulty usually experienced 1n

the manufacture of salt. Theheating-surfaces
become covered, action is thereby impaired,
and the apparatus burns out or requires to

100

105

be stopped for cleaning out or renewal. The

purifiers or gravel-boxes are, made of ‘boiler-
hinged

They
are tapering and largest at the bottom, so as
to easily drop out the gravel with which they
are filled. This we use because it furnishes
a nucleus for the small erystals, and they de-
posit evenly upon its surface in successive
layers. If the brine contains one-half of one
per cent. of lime and the factory makes one
hundred and fifty barrels per day, the gravel-
box will have to be opened and the contents

"I10

115

120

taken out once in about thirty-six hours to’

| prevent its solidifying completely. This is
| conveniently done by opening the hinged door
at the bottom, letting the stones fall into re-

ceiver F”’, to be elevated into the upper re-

“ceiver, F’, from wheénce they again put into

the gravel-box for further use. The gravel
is effective from one-half inch to two inches
diameter: When larger, the lime-enveloper
may be knocked off and its pieces used with
the gravel.

125
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The brine, being under pressure,

pervades all parts of the purifier around and

between the pieces of gravel. There 18 no
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fibrous materials.
Salt made in this .apparatus ana-

-

possibility of a Stoppa e, as would often oc- |

cur with a porous filter or one composed of
The action is certain and
positive.
lyzes 99.700 per cent. chloride of sodium, .044
lime, and .256 water. Two gravel-hoxes are
provided, so that one "can be used while the
other is opened for cleaning, making the ac-
tion continuous. A small proportion of lime
18 deposited in the tubes of the heater, which
1s removed from time to time.

Refeuinﬂ* to the detail of the grainer in
Fig. 2, the same arrangement of coil in the

grainer may be used in connection with our
-meth(}d of through- circulation and heated

currents and simultaneous with them. Usu-

" ally,. however, we prefer to use the apparatus

20
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without the coils in the’ grainer, when the
through - currents of clrcu]atm_n are used
through heaters, evaporators, purifiers, and
grammers; and if the coils be used for heat-
ing we prefer to use them as the sole heat-
ing medium, evaporating the brine in the
grainer entirely by them, using, however, in

.connection the rakes and scrapers, &glmtms

mixer, centrifugal washing apparatus, driers,
and bolt% w1th or without the purlﬁers as de—
sired.

We are aware that aﬂ'llatom hme heleto—
fore been used for d,gwatmu‘ brine in evapo-

rating-vessels; but we are not aware that they

have been used in the combination we have
described, or that any self-cleaning automatic
agitator has heretofore been produeed We
are also aware that scrapers have been used

- to scrape out the contents of salt-grainers;

40
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but we are not aware that any such scrapers
have been heretofore used in the connection
Invented by us. We are aware that attempts

have been made to purify brine by blowing |,

live steam into it to heat it. We entirely
disclaim such an arrangement, as our method
requires the brine to be heated in tubular
heaters in which the brine and steam are
kept separate.

Having thus fully described the nature of
our invention, what we claim, and desire to
secure by Letters Patent, is—

. 1. The combination of the gravel-box F
with the closed evaporators D and K, the
open grainer H, the pipes P, thé shaft K, and
the rotating arms R, prowded with scrapers
I., in the manner as and for the purpose de-
SCI Lbed

. The combination of the orainer H with
the pipes P, the rotating arms R, having
scrapers I, the shaft K, the shaft T, and Lhe
agitator-arms U, provided with flippers W, in
the manner as and for the purpose described.

400,083

-

3. The dam,incombination with the ﬂ'mmer_
H, the pipes P and the inlet and eub pipes -

P and P2, in the manner as and for the pur-
pose descr 1bed

- 4. The dam,1n combination with the grainer

H, the ﬂlppew W, the arms U, and means for
Supporting and rotating them, in the manner
as and for the purpose described.

60

5. The combination of the tubular heaters

A B, the gravel-box K, the evaporators D and
K, the grainer II, and the heater C with the
pump A2 and connecting-pipes, in the man-
ner as and for the purpose described.

6. The combination of the grainer H with

the agitator-arms U, the pendent parts b ¢ d,
and the shaft T, in the manner as and for the
purpose deqcmbed |

7. The combination of the heaters A A’
with the gravel-boxes F @, the heater B, the
pump A% “and connecting-pipes, in the man-
ner as &nd for the purpose deseribed.

8. The combination, in a grainer, of a’'series
of arms provided with ser apers submel oed in
the brine, a series of agitator-arms ab()ve the
brine, pr ovided with ﬂlppers and shafts T
and K in the manner as and fm the purpose
deserlbed

9. The combination of the grainer H with
the suction-pipe P’ the Jaeket—plpe P¥ inclos-

ing it, the heater C, 'and the pump A% togethel .

w1th means for 1eburnmﬂ' the b:rme through

the apparatus to the grainer, in the manner
as and for the purpose descr ibed. -

10. The aombination of the pump A% the
orainer - H, and the pipe P* with the pipe P°,
the heater C, pump A% and eonneetinmpipes

and means for conveying the brine through.
_the apparatus to the grainer, in the manner

as and for the purpose descr ibed.

' 11. The combination of the grainer H with
the inlet-pipe P, the exit-pipe P?, the pipes
P, the dam, the rotatmﬂ' arms havmfr scerap-

ers, and the. aﬂ*ltatmmd,rms prowded with

ﬂlppels, in the manner as and for the pur-

pose deseribed.
12. The combination of the heaters A A,

the gravel-boxes F G, evaporators D and h
orainer H, he&tmﬂ'-plpes P, suction-pipe P’3
and heaters B and C with the pump A® and
connecting-pipes, in the manner as and for

the pui*pose described. -

HORACE WILLIAMS.
JOHN 1. ALBERGER.
LOUIS R. ALBERGER.

Witnesses:
ALVAN H. ALBERGER,
BYRON M. SHULTZ.
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