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CHAPTERIV. SALT MANUFACTURE.

WELLS.

With the exception of the rock salt obtained from the
shaft of the Detroit Salt Co., located at Oakwood, near
Detroit, salt is manufactured in Michigan by the
evaporation of brines, both natural and artificial, obtained
from wells. The subject of manufacture should,
therefore, properly begin with a discussion of wells.

Well-drilling machinery." In the drilling of wells, two
different methods of procedure are employed. One
consists in erecting and equipping the derrick-house
before beginning operations; the other in putting down
the well with a portable rig and then constructing the
derrick-house after the drilling has been completed. In
the first, the well is drilled for a contract price which
includes the complete equipment ready for operation; in
the second, the drilling is paid for at so much per foot.

The derrick-house and equipment, a plan of which is
shown in Fig. 22, consists of a derrick for raising and
lowering the tools in the well, and a boiler and engine,
the engine operating a walking-beam, to which the tools

Publication 15, Geological Series 12 / Chapters 4-6 — Page 2 of 40



are connected by an hemp or steel wire cable. The tools
employed are the rope socket, sinker bar, jars, auger
stem, and bit (see Fig. 23). Alt of these tools may or
may not be placed in the string, depending upon the
conditions under which the well is sunk.
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Figure 23. Showing the tools used in well drilling (after
Bowman). U. S. Geological Survey Water-Supply Paper No.
257.

The rope socket consists of a steel bar several feet long,
in one end of which the cable is fastened. In the other
end is a bevel screw socket by means of which the other
tools may be attached.

The sinker is a steel bar six to sixteen feet long, the
purpose of which is to add weight and length, and so
assist in sinking the tools and in keeping the hole
straight. It is not used as often as formerly, except in the
case of wet holes which require the frequent removal of
the tools. In such a case it hastens the sinking of the
tools against the bouyancy of the water.

The jars consist of a pair of linked steel bars which, on
the upward stroke of the walking beam, exert a jerk upon
the drill and so loosen it from the rock. The jars are not
used to increase the effectiveness of the blow, but the

length of the cable is so adjusted that the upper jar
strikes the lower one only on the upward stroke. The
jars are generally used only when drilling in rocks which
do not chip readily and are therefore liable to imprison
the drill.

Plate |. A portable well-drilling rig.

The auger stem is a steel bar similar to the sinker bar
and is placed just above the bit. By increasing the
weight and length of the drill it performs two functions.
The weight increases the effectiveness of the blow and
the length keeps the hole straight.

The bit is a steel bar five to six feet long, sharpened at
one end. There are a number of patterns in use, one of
which may be seen from Fig. 23.

The pumping motion of the walking-beam causes the
tools to rise and fall on the rock, thus breaking it up. In
the earlier stages, it is necessary to twist the drill by
hand so that it will strike in a different place each time
and thus produce a round hole. After a depth of several
hundred feet is reached; the torsion in the cable, induced
in pulling it free from the rock, is sufficient to turn the drill
without any attention from the driller. In dry wells, it is
necessary to introduce a small amount of water to
facilitate the drilling and also the removal of the material.

The fine materials which have been produced by the drill
are removed by a bailer or sand-pump. The bailer
consists of a tube of varying length, in the bottom of
which is placed a valve which allows the water and
powdered rock to enter and be drawn to the surface. If
the drillings are thick and do not enter the bailer readily,
the sand-pump is employed. This differs from the bailer
in that it contains, in addition to the valve, a plunger
which can be operated from above to suck the material
into the tube.

The portable rig consists essentially of the same
features as those described for the permanent outfit,
except for the modifications necessary to render it
movable. These machines are manufactured by a
number of concerns and the general character may be
seen from Plate .
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Well-boring methods. In beginning a well, a ten inch
pipe is usually driven into the ground as far as possible.
Inside of this, an eight inch pipe is sunk as fast as the
drift material overlying the solid rock is broken up and
removed with the bailer or sand-pump. The eight inch
casing is carried to bed rock, at which point, the size of
the hole is reduced to six inches and the well is
continued uniformly to the desired depth. Whether the
six inch casing is continued to the bottom of the well or
not depends upon the firmness of the rock through which
the well passes and also upon the necessity of shutting
off flows of fresh water which might reduce the strength
of the brine. It will be readily apparent that, in wells
pumping natural brines, casing practically always will be
necessary, inasmuch as fresh water channels nearly
always exist above the brine-bearing stratum. On the
other hand, where artificial brines are employed, if the
rock is firm enough to prevent caving, so that no casing
need be used, the influx of fresh water may be sufficient
to dissolve the rock salt without the necessity of pumping
water into the well.

Pumping methods. Three methods of pumping brines
are in use, namely,—the plunger pump, pumping with
compressed air, and pumping with water pressure.

The plunger pump is never used where it is necessary to
pump water into the well to form the brine. The pump
itself is an ordinary lift-pump and is operated by a
walking-beam. The depth at which the valve is placed
depends upon the height to which the brine rises in the
well.
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Figure 24. Showing one method of piping for pumping with
compressed air.

The method of pumping with compressed air, although
subject to minor variations in practice, may be described
as follows: Tubing somewhat smaller than the bore of
the well is lowered to the bottom. Inside of this, another
set of tubing is placed, the depth to which it goes
depending upon the height to which the water rises in
the well. Air is then forced down the inner tube and
allowed to rise through the outer one carrying with it the
brine which is above the lower end of the air tube. This

process may perhaps be better understood from Fig. 24.
In this case we have a four and an half inch tube
tapering to a three inch. The inner tube which is three
inches in diameter, extends down to the point where the
outer tube begins to taper. This system is reversible,
that is, the air may be forced down the inner tube and
the water allowed to rise through the outer tube, or the
outer tube may be used as the air pipe. The above is
the modification of the method which is very largely
employed in the Ludington and Manistee districts. The
air line in these wells extends down to a depth of seven
hundred to a thousand feet and an air pressure of two
hundred and seventy-five to three hundred pounds per
square inch is employed.

Pumping with water pressure is the method employed by
most of the companies operating along the Detroit and
St. Clair rivers. This method is especially adapted to
those conditions under which it is necessary to pump
water into the wells in order to dissolve the rock salt; and
consists in pumping water down one pipe under
sufficient pressure to cause the brine, which has been
formed, to flow from the other tube. When the cavities
formed by the solution of the rock salt, have reached
such a size that two of them unite it is customary to
pump the fresh water into one well and allow the brine to
flow from the other.

As to the efficiency of these different methods, the
plunger pump is probably the least efficient. When a
number of wells are in operation, each well must have its
own power plant with a man to operate it; or the steam
must be piped from the central power plant, affording an
excellent opportunity for loss either by leakage or
condensation or both. Furthermore, the plunger pump
requires greater supervision than does either of the other
methods. The air and water pressure methods have the
advantage of operation from a central plant, are cheaper
in operation, and possess a greater efficiency. The
water pressure system is preferable where it is
necessary to pump water into the wells, the air pressure
where the natural flow in the rocks is sufficient to
produce the desired amount of brine. The use of water
is more advantageous than air in one respect, that is, it
does not exert the pounding effect of the air and is not
so liable to injure the tubing.

'A very complete report on well-drilling methods has been published

recently by the U. S. Geological Survey as Water Supply Paper No.
257.

PRELIMINARY TREATMENT OF THE
BRINES.

The treatment of the brine before evaporation depends
very largely upon its composition and the method of
evaporation to be employed. Practically no brines, either
natural or artificial, are free from impurities, as may be
seen from the analyses already given. The first problem
which confronts the manufacturer Is to remove, in so far
as it is economically possible, these impurities. Aside
from whatever mechanical sediment there may be, there
are also two chemical impurities, less soluble than the
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sodium chloride, which may be present. These two
compounds are ferrous carbonate and calcium sulphate.
The more soluble impurities are very largely left in the
mother liquors after the sodium chloride has been
removed.

The brine as it conies from the wells is pumped into
cisterns where it is allowed to settle, thus removing the
foreign matter which is held in suspension. The cisterns
differ somewhat in size and shape, some being circular
and others, rectangular. An example of the rectangular
type, which is the more common form, is shown in Plate
lIA. They are built of planks two or three inches in
thickness, gripped together and calked to prevent
leakage.

If the brine contains iron in the form of the ferrous
carbonate, slaked lime is added in the form of a paste to
cause its precipitation. There are two methods of adding
the lime. It may be added to the brine in the settling
cistern, or the brine from the well may be caused to pass
through a liming-house before reaching the cisterns.
The Iiming-house2 consists of a pyramidal-shaped tower
about fourteen feet square at the base, in the top of
which is a vat for slaking the lime, which is added to the
brine as it enters at the top of the house. The brine, to
which the lime has been added, then passes down over
or through a series of trays placed one above another
about a foot apart. Some of the trays consist merely of
rows of slats while the others are made of perforated
boards. The action of the trays, in breaking up the
stream, gives a greater opportunity for aeration and
oxidation, thus hastening the precipitation of the iron.
From the liming-house, the brine is conducted to the
cisterns through a series of open troughs, in the bottom
of which are placed a series of riffles to further aid the
aeration.

As a rule the brine is conducted from the cisterns to the
preheaters, or hot settlers, if they are employed in the
process. In one instance, that of the North American
Chemical Co., Bay City, a filter is interposed between
the cisterns and the preheaters. This filter is composed
of a circular tank about ten feet in diameter and seven
feet high filled to near the top with excelsior. On top of
the excelsior is placed a wooden diaphram. The brine
flows by the force of gravity from the cisterns into the
base of the filter and up through the excelsior onto the
diaphragm, from whence it is drawn off into the
preheaters, if it is to be used in the grainers, or is
conducted directly to the pans if the vacuum pan
process is to be employed. These filters have been
found to be very efficient and require cleaning only about
twice a year. To clean the filters a stream of fresh water
is forced through them from the top.

The preheaters, with one important exception to be
noted later, are rectangular vats, sixty to one hundred
and twenty feet long, eight to sixteen feet wide, and six
feet deep, with steam pipes in the bottom. They are
supposed to perform several functions, namely,—to
complete the settling of the insoluble matter, to
precipitate the gypsum, and to bring the brines to

saturation. That they are of very low efficiency in
removing the gypsum is shown by the following analysis
of the refuse from a preheater made by F. Rusehaupt
and Son, and very kindly furnished by the R. G. Peters
Salt and Lumber Co., Eastlake.

ANALYSIS MADE FEBRUARY 11, 1908.

Sodium chloride 94.965%
Calcium sulphate 1.931
Calcium chloride 0.082
Magnesium chloride 0.056
Moisture 1.645

Insoluble matter consisting of very little fine free silica,
aluminic silicate, and a little oxide of iron 1.333

Total 100.012

The superintendent of one of the largest plants in the
state informed me that the retention of the preheater was
largely a matter of sentiment, old salt makers believing it
impossible to make good salt without preheating the
brine. In the case of unsaturated brines, leakage might
be produced in the grainers through the solution of the
salt in the cracks. The increasing use of cement in the
construction of grainers, however, will probably soon
remove this excuse for the existence of the preheater.

The most effective means of removing the gypsum is the
precipitation by means of chemical reagents. Of these,
the most important are sodium bicarbonate, and sodium
dihydrogen phosphate. The latter is the more efficacious
of the two, but it is also the more expensive. The
question of which, if either, of the compounds should be
used may be best determined by experimentation. The
factors to be considered in such an experiment are, the
composition of the brine, the purity of the salt desired,
and the cost of the materials.

*The liming-house described above is that of the North American
Chemical Co . Bay City, Mich.

THE EVAPORATION OF THE BRINE.

After the brine has been prepared, as described above,
it is then ready for evaporation. Inasmuch as there have
been many advances in the methods of carrying out this
portion of the process of manufacture, it might be well to
review briefly the history of this development.

Historical. The process of evaporation first employed at
Saginaw was known as the kettle process. The potash
kettle was used and a series of kettles, finally reaching
fifty to sixty in number, was placed between the furnace
and the chimney. With this large number of kettles, the
fire required to heat the back kettles was much too hot
for those over the furnace. To overcome this, arches
were built under the first ten or fifteen kettles. While this
protected the kettles, it did not tend to an economy of
fuel. The question of fuel, however, was not as
important at that time as now, most of the blocks using
the offal from the saw mills. It was therefore
undoubtedly other disadvantages, (such as the difficulty
in the control of the kettles and in the removal of salt; the
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non-uniformity of the product due to the different rates of
crystallization, and the small production) which early led
to the substitution of the pan and grainer processes.
Since both of these processes, although somewhat
modified, are still in use they will not be described at this
point.

Another process, which was early employed in the
Michigan industry, was solar evaporation. In this
process, the heat of the sun is made use of in driving off
the water from the brine. The evaporation is
accomplished in a series of vats; or “covers,” so called
because each vat is provided with a movable roof which
can be rolled on or off according to the demands of the
weather. On account of the slow rate of crystallization,
the salt crystals formed by this process are very large
and hard. They therefore dissolve very slowly, making
the solar salt more effective for certain purposes, such-
as packing fish, than that produced by artificial heat, and
permitting it to command a higher market price. This
process was not economically successful in Michigan
and the last solar field, located at Zilwaukee, between
Saginaw and Bay City, was abandoned some years ago.

That attempts at improved methods of manufacture were
made early in the history of the Michigan industry, is
shown by the patents granted for the same. Among
these were the Chapin patent, granted March 18, 1862,
and the Garrison Process, patented August 19, 1862.
While neither of these processes gained any
pronounced degree of success, yet they are historically
interesting as showing the trend of the industry.

The following description of the Chapin process,
invented by Nathan Chapin of East Saginaw, Michigan,
is taken very largely from the Scientific American.® A
typical plant, minus the power house is shown in Fig. 25.
In the center of the building is a large vat, which is
traversed throughout its entire length by two tubular
furnaces, DD; floating on the brine in the first vat is a
second triangular vat, (shown by the dotted line),
traversed by a tubular furnace, H. The brine is drawn
into the large vat at faucets in the hotter portion of the
furnace. By the evaporation which takes place a current
is maintained toward the rear of the vat, the less soluble
impurities being deposited on the journey. At the rear of
the large vat the brine flows into the upper vat, where the
evaporation is completed. The upper vat being fitted
with partitions, F, the brine takes a zig-zag course to the
front of the vat, depositing the salt on the way. As often
as necessary, the mother liquor, is drawn off at the front
of the vat. The salt which is deposited on the slanting
bottom of the upper vat is raked onto the perforated
platforms, GG, where the brine is allowed to drain back
into the lower vat. The impurities which adhere to the
salt are washed off by the condensation of the steam
upon it.

The Garrison process was patented by C. O. Garrison of
East Saginaw. This description is also from the
Scientific American. Fig. 26 represents a complete
plant. The vats A, B, C, D, in which the brine is
evaporated, are constructed with double bottoms to

permit of the circulation of steam or hot air. Before the
brine is run into the vats for final evaporation, it is
partially evaporated in the large vat, E, containing partial
partitions alternating from either end and thus compelling
the brine to take a zig-zig course. This vat is also
supplied with a double bottom so that the brine may be
heated here and its clarification hastened. When the
evaporation in the evaporating vats has been carried to
the proper point, the mother liquor is drawn off and the
salt allowed to dry in the same pan.

Figure 25. Showing salt block operated by the Chapin process
(after the Scientific American).

Figure 26. Showing the Garrison process (after the Scientific
American).

Another process which was employed at this time, at
least on a small scale, was that known as the Kanawha
process, from its use in the Kanawha valley in West
Virginia. This process may be considered as the
forerunner of the present grainer process. With certain
modifications, it is still in operation in West Virginia and
may be described briefly as follows:* the plant consists
of three parts, the furnace, settlers, and grainers.

The furnace is made of cast iron pans, eight to ten by
three feet, bolted together and thus forming a section.
Over the section is placed a wooden steam chest so
constructed as to be steam and water tight. A number of
these sections are placed side by side on the furnace
walls and the preliminary evaporation is produced by the
application of direct heat.

After the brine has been concentrated to a certain extent
in the furnace, it passes into vats or settlers, about ten
feet wide, one hundred feet long, and three to four feet
deep, in which the brine is settled and saturated. The
heat is supplied by passing the steam, which is formed
in the furnace, through copper pipes placed in the
settlers. From the settlers, the saturated brine passes
into the grainers, which differ from the settlers only in
depth, being about one half as deep. Here the salt is
allowed to deposit.
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As already stated the kettle blocks soon gave away to
the pan and grainer blocks, the former gradually yielding
in importance to the latter, until at the present time but
three pan blocks are left in the state. Neglecting, for the
present, improvements in grainer methods, the next step
in the development of evaporating methods may be said
to be the introduction of the vacuum pan into the salt
industry, and finally the joining of the vacuum pans in a
series. As the vacuum pan is to be described under the
subject of present methods no further mention of it need
be made here.

Present methods. On the basis of the method of
applying the heat, the present processes may be divided
into two classes, as follows:

1. Evaporation by the direct application of heat.

2. Evaporation by the use of steam, either exhaust or
live.

Direct heat methods. At the present time, the only
process in use in Michigan which employs direct heat is
that of evaporation in open pans. The open pan process
is a direct development from the kettle process. The
pans are made of quarter inch boiler plate iron riveted
together. At first, the pans were ninety to one hundred
and twenty feet in length, divided into sections thirty to
forty feet long, twelve to fifteen feet wide and ten to
twelve inches deep, supported on three walls. In some
cases, the pans had perpendicular sides, the salt being
raked to the side of the pan and lifted with a shovel; in
others, the sides of the pan were sloping and bolted to
the draining boards so that the salt could be raked
directly onto them. The heat was furnished by a furnace
placed at one end about three feet below the pan, the
bottom of the flue gradually rising toward the back end of
the pan where it passed into the chimney.

The present pan block consists of a number of pans
eighty to ninety feet long, eighteen to twenty feet wide,
and about twelve inches deep with flanging sides bolted
to the draining boards, which are about three feet wide
and inclined toward the pans. Between the draining
boards of two pans is a walk, six to eight feet wide from
which a man operates the rake. As the evaporation
takes place at or near the boiling point, the formation of
salt is very rapid, and should be removed as fast as
formed. This constant removal of the salt is necessary
not only to prevent its baking but also because, when
left, it forms a coating which retards the conduction of
the heat to the brine and therefore increases the fuel
consumption per barrel of salt made.

Two methods of applying the heat are now in use. In
one the heat passes from the furnace at the front to the
chimney in the rear as in the case of the earlier plants.
In the other, the space under the pan is partitioned off
into three flues. Two of these pass from the furnace to
the back of the pan, where they open into the third flue
which returns the smoke and heated gases to the
chimney, located beside the furnace. The plan of an
open pan is shown in Fig. 27.

[
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Figure 27. The open pan (after Chatard). U. S. Geological
Survey, Seventh Annual Report, 1885-1886.

In the earlier days of the salt industry of Michigan, the
pan blocks were operated in connection with saw mills,
the refuse from which was used for fuel. At the present
time all of these blocks are operated independently and
use coal entirely.

Steam evaporation. Steam is employed as the
evaporating agent in three different processes,
namely,—the grainer, Alberger, and vacuum pan.

GRAINER SYSTEM. Grainers may be described in general
as shallow vats in the bottoms of which are placed series
of steam pipes. However, they present certain variations
in size, shape, materials out of which they are
constructed, the manner of piping, and the methods of
lifting the salt.

The most common type of grainer is rectangular in form.
Another type which is also in use is known as the V-
shaped grainer on account of the fact that its cross
section resembles that letter.

In size the rectangular grainers vary from forty to one
hundred and sixty feet in length, from eight to eighteen
feet in width, and from fourteen to twenty-four inches in
depth. The characteristic size is one hundred and
twenty feet by twelve feet by twenty-two inches. The V-
grainers are about one hundred and twenty feet long by
twelve feet wide at the top and possess a maximum
depth of six to seven feet.

With respect to materials, wood, wood and tile, cement,
iron, and steel are variously used in grainer construction.
The older grainers were constructed of planks three or
four inches thick, keyed together and well calked. In
some instances, the wooden grainers have been lined
with tile. This not only helps to protect the wood but also
gives a smoother surface from which to remove the sailt.
In a number of instances, iron and steel have been used
in grainer construction, especially in the case of the V-
shaped grainers. Although the brine does not seem to
have any injurious effect upon the metal while in contact
with it, yet on exposure to the air it exerts a decided
corroding action. The material which at present is
gaining popularity, is cement. The first attempts in the
construction of cement grainers were failures, owing to
the fact that they were held rigidly by the supports. This
did not permit of the accommodation of the alternate
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expansions and contractions brought about by the
fluctuations in temperature within the grainer. The result
was a cracking of the cement and a rapid destruction of
the grainer. Provision has now been made for the
expansion and contraction by setting the grainer upon a
sand bed.

The manner of piping grainers can best be understood
from Fig. 28. This figure, which was very kindly
furnished by Mr. J. J. Hubbell of the Buckley and
Douglas Lumber Co., Manistee, shows one grainer
piped for steam and two for tail water, that is, the water
which is formed by the condensation of the steam in the
pipes of the regular grainers.5

Figure 28. Showing the piping of grainers, both for steam (A),
and tail water (B) (after Hubbell).

Two methods of lifting the salt are in use. In some
grainers, the salt is lifted with a shovel. A walk four to
five feet wide runs down the center of the grainer, and
onto this the salt is shoveled every twenty-four to forty-
eight hours, depending upon the rate of evaporation, and
after being allowed to drain, is shoveled into carts and is
carried into the stock house. A grainer of this type is
shown in Plate Il B. Other grainers are provided with
automatic rakers. There are several varieties of rakers
used. Among these may be mentioned the endless
chain, and the reciprocating rakers.

The endless chain raker consists of two chains placed at
the sides of the grainer and running over cogwheels at
either end. Atregular intervals sweeps are attached to
the chains. The sweeps pass along the bottom of the
grainer, beneath the pipes and up an incline draining
board at one end, moving the salt with them, and then
returning to the other end of the grainer in the air. As the
salt accumulates on the draining board it is gradually
pushed over the upper end; either into a conveyor or
onto the floor, from whence it is wheeled to the stock
room in carts. This method has the disadvantage of
exposing the chains alternately to brine and air and so
tends to corrode them very rapidly. This not only
decreases the life of the apparatus but is also liable to
give a red tinge to the salt and so lessen its value.

The nature of the reciprocating raker may be perceived
from a study of Fig. 29, which is reproduced from an
article on salt manufacture by Geo. B. Willcox® of
Saginaw. Mr Willcox describes the apparatus as follows:

"The raker consists essentially of a frame-work
comprising two steel angles (1) located within the grainer
near the bottom and adjacent to the side walls. At
intervals these two angles are connected by cross
braces (2) and the frame-work so formed carries a series
of feathering scraper blades (3) extending transverse the
grainer and supported at their two ends on the two side
angles by means of horizontally-projecting rocking pivots
or fingers (3A).” By means of a steam or hydraulic
cylinder the raker is operated with a forward and back
movement, the sweep pushing the salt along the bottom
and up the inclined draining board at the end, on the
forward movement, and feathering on the back stroke,
the salt is thus gradually removed from the draining
board as in the case of the endless chain raker.

Bevereing Valve

Figure 29. Automatic salt raker, with hydraulic drive (after
Willcox).

Most plants using the grainer system are run in
connection with some other manufacturing concern and
utilize the exhaust steam from the same. The
temperature of the brine is therefore considerably below
the boiling point. Where the supply of exhaust steam is
adequate, the temperature runs from 170° to 190°F. but
in many cases it falls considerably below these figures.
Several plants use live steam in their grainers, coal
being employed as the fuel. This imparts to the brine a
temperature which is at or near its boiling point
depending upon the pressure at which the steam is
carried.

As evaporation proceeds, the surface layer of the brine
becomes supersaturated and the salt separates out. If
the crystallization is rapid and the brine is not agitated,
there is a tendency for a film of crystals to form at the
surface, retarding the further evaporation. To aid the
subsidence a small amount of callow or cotton-seed oil
is sometimes added to the brine, or the brine is agitated
from time to time, either by hand or by means of paddles
operated by the rakers. When live steam is used the
evaporation is generally so rapid that the film tends to
break up almost as soon as formed.

ALBERGER SYSTEM. In this system the brine is pumped
from the cistern into the heaters, which consist of
cylindrical steel shells containing a number of tubes,
resembling the flues of a boiler, through which the brine
is forced and is heated by steam under pressure. The
high heat causes the deposition of gypsum on the walls
of the tubes necessitating frequent cleaning. This is
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accomplished by removing the top of the heater and
drilling out the tubes.

From the heater the superheated brine is forced through
a rock filter, to remove the gypsum. In shape the filter
very closely resembles the tube mill used in cement
plants for grinding cement, and consists of a hollow steel
shell supported at either end by bearings so that it may
be revolved. The shell is partially filled with pebbles and
the hot brine being forced through deposits the gypsum
on the pebbles. When the accumulation of gypsum has
reached the point where its removal is necessary, the
brine pipe is removed, fresh water is let in, and the filter
revolved. The revolution of the filter causes the pebbles
to pound together, thus loosening the gypsum, which is
then washed out.

After passing through the filter, the brine passes into an
evaporator, which is merely an air dome and serves to
reduce the pressure, and then into the pans. The
temperature of the incoming brine is about 226°F. and
after making a complete circuit of the pans it passes
back into the heater at a temperature of 170°-200°F.

The plan of the evaporating pan is shown in Fig. 30. The
brine enters at (D), is swept around the pan by the
rakers (A), and flows out at (C). The salt is also moved
along until it drops into a well at (B). The pans are
eighty-eight by forty-four feet by twelve inches and. are
constructed of steel.

The salt having fallen into the outlet is let down, in the
form of a paste, into a centrifuge where it is whirled for
about three minutes and then, in the only plant using this
process, passes into the dryers and thence to the
separators.

Figure 30. Plan of the Alberger plan.

VACUUM PAN PROCESS. Although the vacuum pan had
long been used in the manufacture of sugar and other
products, according to Mr. Geo. Ray,7 its first application
to the salt industry was in 1887; when a pan was erected
by Mr. Joseph Duncan at Silver Springs, N. Y. A year or
two later, two small pans were built at Ludington for the
Butters and Peters Lumber Co. This was followed by a
number of “single effect” pans, and in the early nineties,
Mr. Peters conceived of the idea of joining two pans in a
series, the steam for the second pan being formed in the
first. The plans and details were worked out by Mr. Geo.
Ray and the first "double effect" pan for the manufacture
of salt was erected in 1895 at the plant of the R. G.
Peters Salt and Lumber Co., Manistee, by the Manistee

Iron Works. In 1904, the Manistee Iron Works
constructed for the Salt Union of England, Winsford,
Cheshire, the first "triple effect" pan, and in 1907, the
first "triple effect" pan in Michigan was erected for the
Anchor Salt Co., Ludington. It is also interesting to note
that in the same year the first "quadruple effect" pan was
built at Ludlowville, New York. The only "quadruple
effect" pan in Michigan was erected for the Rapid
Evaporator Co., at the Plant of Stearns Salt and Lumber
Co.. Ludington. in 1910-11.

Figure 31. Section of a vacuum pan (after Hubbell).

The principle involved in the vacuum pan evaporation is
that of decreasing the pressure on the surface of the
brine so that the boiling point is correspondingly lowered.
While the pans, in which the evaporation is carried on,
differ in some of the minor details, the general principles
of the process may be seen from Fig. 31. The pan
consists of a steel cylinder (a) tapering at both ends, the
upper and lower portions of which are separated by the
steam belt (b) through which pass the copper tubes (c)
to permit the circulation of the brine and also to increase
the heating surface. The steam is supplied through the
inlet (e) and the condensation escapes at (d). The brine
is supplied from the cisterns to the pan at (g). When
there is no vacuum on the pan it may be filled through
the pipe (h) which connects with a brine tank placed at a
sufficient height to cause the brine to rise in the pan to
the desired point. The steam formed in the pan by the
evaporation of the brine is condensed in the condenser
and the salt as it forms falls to the bottom of the pan and
is removed by the bucket elevator (i). The salt is
dumped into the bin (f), where it is allowed to drain and
then is carried to the stock room in carts.

When two or more pans are run "multiple effect” the
steam formed in the first pan, instead of passing to the
condenser, is conducted to the belt of the second pan,
on which a greater vacuum is carried, and supplies the
heat for the evaporation. Likewise the steam formed in
the second pan is carried to the belt of the third and so
on.
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The following records of the pans at the R. G. Peters
Salt and Lumber Co., give an idea of the vacuum and
temperature of the steam on entering and leaving the
pans.

Vacuum. Temperature.

Belt. Elboe.

Pan No. 1 10 in. | 234°F. | 204°F.
Pan No. 2 20 in. | 191° 170°
Pan No. 3 27.7in. | 160° 122°

Pressure in belt No. 1, 10 pounds.

It must be kept in mind that the values for pressure and
temperature given above will fluctuate depending upon
the steam supply, the freedom of the pans from gypsum,
etc.

The advantage of the “multiple effect” over the “single
effect" pan lies in the fact that there is a greater
utilization of the heat of the original steam, which is used
only in the first pan. According to Mr. Geo. Ray, one ton
of coal evaporating 16,000 pounds of water will make
two tons of salt in a "single effect” pan, four in a “double
effect,” six in a "triple effect," and eight in a "quadruple
effect.” In some plants the pans are operated with live
steam, in others exhaust steam is employed.

Some experiments performed by Mr. J. J. Hubbell at the
plant of the Buckley and Douglas Lumber Co., Manistee,
show that when run in moderation the fuel and brine
costs per barrel are much lower than when the pans are
crowded. The actual results obtained are as follows:

To make 700 barrels in 11 hours.

Steam—485,987 B. T. units of heat, cost approximately  4.80c per bbl.

Brine—105 gallons, cost approximately 5.02
Total 9.82¢
To make 1,000 barrels in 11 hours.
Steam 668,943 B. T. units of heat, cost approximately 6.7c
Brine—150 gallons, cost approximately 7.5
Total 14.2c

3Scientific American, Vol. VII, New Ser. p. 97.
4Grimsleys G. P., W. Va. Geol. Sur., Vol. IV, p. 304.

®In a number of plants the practice is made of placing at the end of a
series of grainers piped for steam another grainer through which the
condensed vapors are passed to utilize the heat left in the water. This
grainer is at a lower elevation than the others so that the water is
moved by the force of gravity. On account of the lower temperature,
the evaporation is much slower and a correspondingly coarser grade of
salt, known as packers, is produced.

®Loc. cit.

"Personal communication.

TABLE SALT.

In order to prepare the salt manufactured by the above
processes, for human consumption further treatment is

necessary. The crude salt is first passed through dryers,
which are rotary kilns about thirty-five feet long and six
feet in diameter, with a steam cylinder about three feet in
diameter running through the center. The kilns are
slightly inclined so as to cause the salt to move slowly
from one end to the other. Meanwhile a hot air blast is
blown through the kiln in the opposite direction to that in
which the salt is moving. The kilns turn at the rate of
about twelve or thirteen revolutions per minute and it
requires about twelve minutes for the salt to pass
through the kiln. The temperature varies but is usually
maintained at about 240°-250°F. The dried product is
next elevated to hoppers from whence it passes into the
screens or separators. The screens are in the form of
cylinders of wire cloth of different sized mesh, joined end
to end, and placed in a position slightly inclined from the
horizontal. As they revolve the salt passes from one end
to the other and is separated into the various sizes.

STORING, PACKING AND SHIPPING.

The stock house is a large room traversed by runways
near the roof which cuts it up into small squares or
rectangles. The salt is transported from the evaporators
in carts to the desired portion of the stock house and
dumped from the runway onto the floor below. Here it is
allowed to age, at least twenty days being required by
the state inspection law, and is then ready for shipping.

The crude salt is shipped in bulk, barrels, and sacks,
both by rail and by boat. When shipped in bulk, the salt
is taken from the stock house floor, loaded into carts,
and after having been weighed is wheeled to a belt
elevator which carries it up to a chute which conveys it
into the car or boat. Plate VB shows a boat loading bulk
salt at the No. 1 plant of the Louis Sands Salt and
Lumber Co., Manistee.

When packed in barrels, the packing is done by hand
and 280 pounds constitute a barrel. Some plants
manufacture their own barrels, others buy them from the
manufacturers. The vacuum salt being more
hygroscopic than the grainer salt packs much harder. It
is therefore often necessary to use dynamite to loosen it
before it can be shoveled into the barrels. Furthermore
this packing permits the use of a barrel only two-thirds
the size of that required for the grainer salt. After
packing, the barrels are loaded on a truck and wheeled
into a car or onto the dock as the case may be.

Of the crude salt, only the packers is shipped in sacks.
These sacks are made of gunny cloth and hold 56
pounds. Table and dairy salt is packed for the most part
in white cloth bags of various sizes. These sacks are
filled by automatic sackers and the smaller ones are
sewed by machinery, the larger ones being sewed by
hand. Some companies also use pasteboard cartons for
small packages of table salt.
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CHAPTER V. THE PRODUCT.

The product of the early years of manufacture failed in
competition with salt from other states owing to a lack of
uniformity. To improve these conditions; local inspection
was early adopted by some of the manufacturers, and in
1869, the state inspection law was passed. This law as
amended in 1873, 1875, 1877, 1879, 1883, 1887, 1899,
1903, and 1905 is given in Appendix B. The office of
State Salt Inspector was abolished by the legislature of
1913.

CHARACTER OF THE PRODUCT.

As may be seen from the following analyses of crude
salt the product of the Saginaw valley differs from that of
the other districts generally in possessing a lower
content of calcium sulphate. This salt is therefore less
liable to cake so hard. It does however contain a larger
percentage of calcium chloride and magnesium chloride
and is therefore more hygroscopic. Up to the present
time, the Saginaw valley product has not been
successfully used in the manufacture of table salt.

TABLE XX1v.

93. East Saginaw Salt Manufacturing Co., East
Saginaw, Mich. Kettle salt. Analysis by Dr. C. A.
Goessmann. (Geol. Sur. Mich.? Vol. I, p. 194.)

94. Bay City Salt Co., Bay City, Mich. Pan salt.

Analysis by S. S. Garrigues. (Geol. Sur. Mich., Vol. lll, p.

194.)

95. Buffalo Salt Co., East Saginaw, Mich. Steam salt.
Analysis by Dr. C. H. Hahn. (Geol. Sur. Mich., Vol. IlI, p.
195.)

96. North American Chemical Co., Bay City, Mich,
Vacuum pan salt. Analysis by A. Llewelyn Allen.
Furnished by Mr. M. L. Davies.

97. Filer and Sons, Filer City, Mich. Vacuum pan salt.
Analysis by W. and H. Heim, Saginaw, Mich. 1888.
Furnished by Mr. E. G.. Filer.

98. Buckley and Douglas Lumber Co., Manistee, Mich.
Vacuum pan salt. Analysis by Fred Ruschaupt and Son,
Milwaukee, Wis. Feb. 14, 1910. Furnished by Mr. J. J.
Hubbell.

99. Same. Grainer salt.

100. Louis Sands Salt and Lumber Co., Manistee, Mich.
Grainer salt. Analysis by J. E. Siebel, Chicago, lll.
1881. Furnished by Mr. T. B. Jones.

The composition of Michigan table salt is shown in Table
XXV.

TABLE XXV.
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101. Delray Salt Co., Delray, Mich. P. S. Brand, table
and dairy salt. Analysis by Prof. F. S. Kedzie, Sept. 5,
1908, who states, "The sample contains no magnesium
salts." Furnished by Mr. Jos. P. Tracy.

102. Same. Delray Table Salt. Analysis by Prof. F. S.
Kedzie, Jan. 28, 1909, who states, "Practically free from
calcium chloride as | found but 1-1000 of 1% of this
substance in the sample tested." "The sample contained
no salts of magnesia." Furnished by Mr. Jos. P. Tracy.

103. Same. Analysis by H. Spurrier Feb. 6, 1910.
Furnished by Mr. Jos. P. Tracy.

104. Port Huron Salt Co., Port Huron, Mich. Analysis by
the Michigan Techinal Laboratory, Detroit, Mich., June 4,
1910. Analysis furnished by Mr. Otto Huette.

105. Same. Analyst, unknown. Furnished by Mr. Otto
Huette.

106. Michigan Salt Co., Marine City, Mich. Cadillac
Brand, table salt. Analysis by Robt. E. Devine, 301 Park
Bldg., Detroit. Mich., June 30, 1910. Furnished by Mr.
Sidney C. McLouth.

107. Same.

Rock salt is produced in Michigan only at the shaft of the
Detroit Salt Co., Oakwood. An analysis of their product,
as given by J. W. Turrentine,? is as follows:

108.

Potassium chloride trace.
Sodium chloride 97.3
Calcium chloride trace.
Magnesium chloride 1.2
Sodium sulphate 1.5
Calcium sulphate trace.

Total 100.000

108. Detroit Salt Co. Sample from roof to floor at
working face. Representative of stratum being removed.
1911. R. F, Gardner, analyst.

*Turrentine, J. W. Jour. Ind. and Eng. Chem., Vol. 4, No. 11, p. 831.

PRODUCTION.

The development of its salt industry was so rapid that, in
1876, after only sixteen years of production, Michigan
became the leading producer of salt in the United States.
This position it held until 1893, when New York assumed
first place. In 1901, Michigan again acquired the
leadership, only to yield it once more to New York in
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1902. However, in 1905, Mlchlgan passed its rival for
the third time and has since then® maintained the first
rank by a considerable margin.

The annual production of salt in Michigan, from the
foundation of the industry to 1910, as reported by the
state salt inspector, is given in Table XXVI, column 3.
Since these figures represent inspection rather than
absolute production, they are only approximate. In
column 4, the figures as given in Mineral Resources, U.
S. G. S. are shown. From 1893 on these statistics were
obtained directly from the manufacturers and therefore
represent the true annual production. They also include
the salt in the brine used in the manufacture of soda ash,
etc., or what is known as "brine salt." While this salt is
not produced in the solid form, yet it should properly be
considered as part of the saline wealth of the state. The
large discrepancy between the production as given by
the state salt inspector and that given by the United
States Geological Survey is due to the inclusion of the
brine salt by the latter.

Column 2 represents the total production of the United
States, and Column 5, Michigan's percentage of the
total, based on the data given by the United States
Geological Survey. From this it will be seen that, since
1880, Michigan has never produced much less than one-
quarter, with a number of years approaching one-half,
and an average of nearly two-fifths of the entire
production.

This table shows that, with one or two exceptions, the
growth of the industry in Michigan was steady up to
1887. Then for a period of about six years the
production remained practically stationary. This was due
in part to a drop in prices and also to the competition
from new districts. The big increase of nearly one million
barrels, in 1893, is more apparent than real and was due
to a change in the method of obtaining the statistics.

The decrease recorded in the inspection for 1894 was
undoubtedly due to the tariff act of that year, which
placed salt on the free list. The competition of the
imported salt with the eastern salt forced it to seek a new
outlet which brought it into closer competition with the
western salt. By the tariff act of 1897, a duty was again
placed on salt. The results of this are reflected in the
increased production of 1898, as shown by the
increased inspection. The still greater production
recorded by the United States Geological Survey was
due to the development of the soda ash industry in
Wayne county. The sudden and enormous decrease of
over three million barrels, in 1903, was due in part to the
closing down of a large number of plants as a result of
the great drop in price the preceding year, which
resulted in a decrease in manufacture of nearly a million
barrels. The balance represents the decrease in brine
salt. Although there was a decreased inspection in
1909, the salt inspector's report shows that there was an
increase in production of over four hundred thousand
barrels, in spite of the fact that a number of plants were
closed down.

TABLE XXV¥I.
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The annual inspection of salt, since the adoption of the
state inspection law, according to grades, is given in
Tables XXVII and XXVIII. Previous to 1898, table salt
was included under "fine." The figures given under
"table” in Table XXVIII include all fancy

grades.
TABLE XXVII
I S — I
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TABLE XXVIII
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*To 1910.

VALUE OF THE PRODUCT.

The total value of the product and the average net price
per barrel are given in columns 6 and 7 of Table XXVI.
Previous to 1880, the value has been calculated from
the average price as given by the United States
Geological Survey, and from that time to date, the price
has been determined from the total value. It should be
pointed out that the values given for 1893 and following
years represent the actual value of the salt itself,
whereas, before that date, the cost of the package is
included. This not only explains the apparently great
drop in price in 1893, but also gives fictitious values for
the preceding years. If we allow twenty cents as the
cost of the barrel (this is probably somewhat below the
present cost), we see that the price per barrel has
decreased from $1.65 per barrel in 1868 to $0.188 in
1902, with an average for the ten years (1901-10) of
$0.244. The above figures are the average for all
grades. Table XXIX gives the production for the five
years; 1906-10, classified as to grades with the
corresponding values. From this it may be seen, that
while table salt has commanded for 1910 an average net
price of $0.708 per barrel, brine salt was worth but
$0.051; common fine, $0.331; common coarse, $0.349;
and packers, $0.475 per barrel.

TABLE XXIX+

“Complled from U & 0. 5., Mineral Kesauscee

CHAPTER VI. THE INDUSTRY BY
DISTRICTS.

For purposes of discussion, it has seemed advisable to
limit the various districts to be discussed by county lines.
Neglecting the early unsuccessful attempts to
manufacture salt, as at Grand Rapids, the industry in the
various counties will be taken up in chronological order.
The general location of plants, both those which are
producing and those which have been in operation in the
past, is shown in Fig. 32.

Figure 32. Map showing producing salt districts of Michigan.
Circles represent present producing districts.
Crossed circles represent former producing districts.

SAGINAW COUNTY.

From the first production of salt in 1860 by the East
Saginaw Salt Manufacturing Co., the industry grew very
rapidly. Plants were established along both sides of the
Saginaw river; at Salina and East Saginaw on the east
side, and at Saginaw City, Florence, Carrolton,
Zilwaukee, and Melbourne on the west side. In addition
to these plants, salt blocks were built at Bridgeport and
along the Cass River, at Buena Vista, Paines, Garfield,
and later at St. Charles. All of the blocks at which salt is
or has been manufactured are shown, as far as their
location could be learned, in Fig. 33.

The manufacture of salt in the Saginaw valley has been
and still is essentially a by-product industry. In the early
days of the kettle and pan blocks, the refuse from the
saw mills was used as fuel in evaporating the brine.
When later the grainer process, the only one now
employed in this district, was instituted, the slabs and
sawdust were used to make steam for the saw mills and
the exhaust steam was used in the grainers. More
recently salt blocks have been operated in connection
with industries other than lumber. Thus the Saginaw
Plate Glass Co. utilizes its exhaust steam in the
manufacture of salt, the Germaine block is run in
connection with the Germaine Piano Co., and the
Saginaw Salt Co., St. Charles, secures its steam from
the Robt. Gage Coal Co. The decline of the salt industry
in this county seems to have been correlative with the
passing of the lumber, so that now but seven plants are
in operation where once there were ten times as many.

Publication 15, Geological Series 12 / Chapters 4-6 — Page 13 of 40



Thirikneas,| il
Flestocene
Fine saml. Akgonguin beach ¢ i) 5 fi
Flasti e clay . 20 a5
Likn that st |‘a1uw lacusiring, l:llune-uu-c
Ulay, Blue, e B P .. %1 iR
Hutrom 8 feet *puily.’" ATl calcareus,
firaved with water.. . . L. . . F3 il
T hasdpan ™" withoeonl o0 A 1 il
In Ko |
B paging 110 1. In Ko, X
L2 T in Na, 3
Brringw Toapnation
Iratk ehinle, Lawer Vermne canl Ilnrlmu'!' CRastard’. oL | 115
Ligh I'Ir'.‘-l:'lll} i ik shsle T 1x
Ehie shabe. .0 17 PR
Black shulo. . | 1H
Ugal, lange Sazingw mam? or Asdde Bider 000000000 T 151
Water S Gir, 1.00HL
White: sk with lack bnpseasiois . + Litd
e el
Dark shale,  Zaginaw conl borizon®. .. . ... .. ... ... ] 173
Blue ahole with somee hard senma. .. L . 5 | L78
White shole sl briehe bl sk o . . 4 i 178 &
(peukaily s delimene | |
Dinrk gray shale . ... 9.5 108
'lrrr'. -‘.|Irl::r ahale. .. ..o Lo [ES 211
| trizan?  Lavwer rider
I:ln.rl: H||l||| o R E) F]
Girap ebale DT T ™ | @
Water ai 28, h|||- Cir. 1.1HIG. |
Ehile. part dark., [ P e | 9 | i
Liwer ensl hail :.ull“ |
Ehales with mahubes or bassleof sideride 0 . 5 pr ]
Verw dlark shabe, roul horizon?  Benges Blder. ... ... ... .. | iz are
Water at 475 Sp. Or. 1.0H6.
]“lll slials . L 1 A
e g amdadonw L (I A1
'l-!x_v alnrks ahale: mlmsst noal, LD a1 | 415
wiT 4 10-4%5 conl horlzon.  Bangor eosl? | |
Doerk shali. . . [ A | 4T
Waler st A7 Bp Gir 1L, "Murch grpaom. | |
amme Conglomernte and Sandsone, | |
Transttion sandsione, lime grained . . . . | 1 | F]
maml pwd L L R | 1 | A2l
Canelomersbic smdetone, . an’ [T AXL
Two samples miestng, 535554, 1 think ey were HD,J'Ji'ﬂ” izt |
atone.  Top beds &1 87H comtain soms petroleim ** gum ™ [espisa -
il oo envily, T wad o lai inel I alrofs ol tha tonle, T Ilu ||r|.u-_ I
anmpies wro Tull nf sphit whiis quarts I|I-_|| In Xao.
atralum 14 sl 10 come at 5&0 10 555 In No. 7 this sirmtum I:- :nlﬂ
{Ea |l: ne 0.
s b Cnigare &0 Ens Bagleaw 202 6509 Litdhiiokl, Carealton, 308-
T 1ILL lel'ln-ﬂl weadl AL G ||'H~ph-r 45487 Southerland 341-
) Ll
. 1 r-1r|: or .'f.ln:i:'.nlr Tdmesions |
A= L.# . . . [ ARBT of AR
L llr-ﬂl'um .................... - 1 HIH
o2 T am e Waber mt 5560 11, g, G LN,
far 4 _Xode thar she waler was Tresher chan at the top of the Parma.| |
P oy T el insion jiist alava thi, aed (s divzaian
! ] I 1 hich, faie] 1B ]
B e rTnm B OArregr,  Ip Mo, 208 ik fremm S5% tn
i — E:}:‘f}:ﬁ';._ !'-r Trmperntume 2 at BT by ihermaometer 2100, Blarch 22, |
Lo Emaie | n Series |
- ey o durk ahali . . | fE1
J B Gy, ! =m0 | [l
e |
g o
[ o e T £ | L 5
| JAT CALIE A boE _ 1 | I
e e s 3
.| o EETE e T
| . Thickns, ﬂfl',',:‘h
T | |
- | o
g i S — — T I
i | |
Adma. GBS - nk AL
Finie ghimhe. - 0o |' cmsren. T !
. i . With lieme sl gipanm 2t thee top, sanly Tla=T4d.
Alina TG-S
Figure 33. Map of parts of Saginaw and Bay counties. = LI—— .

|
|

Mot e don umx of sulindty en sriking the Mirhian + I, |
10 1;;-;: |||:'| 1he garpeum eoes 10 038 bl Thie ] Li;‘::l! lll': 1:-"-:, |
Lﬂ'ﬂ.r Eypaam somewhat aver 600 fert deep [s noticen na |
|

|

Two brines have been used in the manufacture of salt, s 75t
the Parma and the Napoleon. The latter, on account of iii"rihn::" T FE eI Tty Y EH
its greater concentration, has been the more largely F,E",f;:,,-;;",,; .. Gr. 11202, mare salt, - e poun. T
used and is the only one employed at the present time. ‘:E{'.I.Lig“.“u. af e it .'f's:-.n._ "":: ____ _ o | e
This brine, the composition of which is shown by the "I"‘W""l-‘.;ﬁi:':"';'r"ﬁ:"zf':.'f::‘:ﬁt At wdd f i, i T 713 ] |
analyses given, is found at a depth of about 650 to 820 ‘T‘:’I\:"':.i}"gﬁ Ii.:i.' Py upe—nl B B
feet. Lower Madall, T T
i . . . s . .. fill_m'pl.‘?u"rl':tfs:rﬁl ull.l:ill l!:: i‘:unu?ﬂrl: |‘||::- Jl.nlltllnlé”ﬂ:ul :E&ﬂ'c.u' '| |
The characteristic geological section of this district may T [ —

be seen from the record of the No. 4 well of the Saginaw
Plate Glass Co.," which also contains references to
other wells in that vicinity.

On account of the large amount of impurities in the brine
possessing a greater solubility than the sodium chloride,
) a bittern is formed after the evaporation process has
Saginaw Plate Glass Co., Well No. 4, 600 A. T. Near been carried on for some time. It is therefore necessary
the S. E. cor. Sec. 33, T. 12N., R. 4 W. to remove the bittern from the grainer and replace it with
fresh brine. These bitterns are and have been for the
most part thrown away. They have, however, been used
in the manufacture of by-products. Until recently the
only product obtained from the. bitterns was the
bromine. The method employed consists, briefly, in
treating the mother liquor with sulphuric acid and
potassium chlorate in a stone still and distilling off the
bromine into an earthenware receiver. The only stills
now used in this district are at the plants of the Saginaw
Salt Co., and they were not in operation at the time of
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visitation. Recently the Saginaw Plate Glass Co., has
installed a plant for the recovery of the calcium chloride
(Plate 1lIA). The process consists of evaporating the
mother liquors with steam under pressure until a certain
consistency is obtained and the product is then run into
iron drums, sealed, and allowed to solidify.

It has been found impossible to obtain complete
statistics of production from this district, but the data
given in Table XXX affords a general idea of the rise and
fall of the industry.

TABLE XXX.

Year. Barrels. Year. Barrels. Year. Barrels.

1875 461,902 | 1887 1,115,169 | 1899 424,432
1876 590,976 | 1888 1,050,265 | 1900 418,053
1877 674,641 | 1889 - | 1901 557,138
1878 - | 1890 1,006,854 | 1902 331,250
1879 - | 1891 962,954 | 1903 179,533
1880 1,148,644 | 1892 842,235 | 1904 187,285
1881 1,083,990 | 1893 640,837 | 1905 156,978
1882 1,287,273 | 1894 462,983 | 1906 143,502
1883 1,185,957 | 1895 479,887 | 1907 328,083
1884 1,245,912 | 1896 428,493 | 1908 337,161
1885 1,178,910 | 1897 284,337 | 1909 334,729
1886 1,213,764 | 1898 424,044 | 1910 357,576

Companies.

Saginaw Plate Glass Co. (Plates lll and IVA), Saginaw,
Mich. Incorporated Dec. 1909. Capital stock,
$500,000.00. President, W. J. Wicks; vice president, A.
D. Eddy; secretary-treasurer, Geo. C. Eastwood.

The plant consists of fourteen grainers (150’x12'x18”
sloping to 21"), ten of which are run on exhaust steam
and make medium salt, and four utilize the tail water
from the others and make packers salt. The grainers are
constructed of cement and those making medium salt
are equipped with reciprocating rakers. The brine is
obtained from ten wells ranging in depth from 892 to 917
feet. The brine is pumped with walking-beam pumps
and stored in cisterns of which there are six
(150°x20'x7"). Before passing into the grainers the brine
is settled at a temperature of 175°F. to 180°F. There are
three settlers (150'x12'x4"), (150'x12'x32"), and
(150'x12'x6"). Exhaust steam from the glass works is
used in evaporating the brine. The capacity of the plant
is 1,000 barrels per day. Medium and packers grades
are manufactured; and the product shipped by rail in
barrels, sacks, and bulk, is sold through the Michigan
Salt Association. Fifteen men are employed in operating
the plant.

Brand and Hardin Milling Co., Saginaw, Mich.
Incorporated, June 16, 1908. Capital stock, $50,000.00.
President, J. F. Brand; vice president, C. H. Brand;
secretary-treasurer, W. E. Dewitt.

The equipment consists of two wooden grainers
(120'x10'x22"), three cisterns (20'x30'x6'), and one
settler (120'x8'x6'). The brine is supplied by one well
about 800 feet deep, the pumping being done with a
walking-beam pump. The plant is operated with live
steam and coal is used for fuel. The capacity is 100
barrels per day and six men are employed. The product
is shipped in barrels entirely by rail. At the time of
visitation the plant was not in operation.

Mershon Eddy Parker Co., Mershon, Mich. Re-
incorporated, February, 1909. Capital stock,
$500,000.00. President, F. E. Parker; vice president, C.
A. Eddy; secretary-treasurer, A. H. Hempstead.

The salt block of this company is run in connection with
and utilizes the exhaust steam from the planing mill and
box factory. It consists of four wooden grainers
(110'x12'x18") which make medium salt and are lifted by
hand every forty-eight hours. The brine is supplied by
two wells that were put down thirty to thirty-five years
ago and have an approximate depth of 700 feet. There
are four cisterns (30'x20'x5') and two settlers
(120°x8'x5’). Tail water is used to supply the heat for the
settlers. The capacity of the plant is 150 barrels per day
and it has storage facilities for 5500 barrels of bulk salt.
Shipments are made entirely by rail and largely in
barrels, the product being sold through the Michigan Salt
Association. The operation of the plant requires the
services of five men.

S. L. Eastman Flooring Co., Carrolton Township,
Saginaw Co., Mich. Incorporated, January 1, 1904.
Capital stock, $80,000.00. President and treasurer, S. L.
Eastman; secretary, W. H. Erwin.

This plant formerly the T. Jerome plant, is equipped with
four wooden grainers, two of which are 7' 3"x115'x18"
and two are 8'x110'x18". The salt is lifted by hand every
forty-eight hours. Two wells, respectively 730 and 740
feet in depth are in operation. The thickness of the salt
rock (that is the brine-bearing stratum) at this point is
about 100 feet. Additional equipment consists of four
cisterns (24'x24’x6’) and two settlers (115'x7'x7' and
110'x10’x7"). The daily capacity is 100 barrels of
medium salt. Both exhaust and live steam are used in
the evaporation, but no coal is employed for fuel. The
product is sold direct, mostly in barrels, and is shipped
by rail. Number of men employed, six.

Bliss and VanAuken (Aaron T. Bliss and W. G.
VanAuken), Saginaw, Mich. This plant consists of two
wooden grainers (170'x10'x22"), equipped with
automatic rakers, seven cisterns (80'x60'x5'), and one
settler (170°’x10°’x5’). The brine is furnished by four wells
ranging in depth from 800 to 1,008 feet, and the daily
capacity is 100 barrels. The storage capacity is 12,000
barrels of bulk salt. Exhaust steam is obtained from the
saw mill for evaporating the brine and the salt which is
sold direct in barrels is shipped by rail. Six men are
employed.

E. Germaine, Saginaw, Mich. The equipment consists of
four wooden grainers (150'x12’x22") which are lifted by
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hand, five cisterns (30'’x30'x6') and two settlers
(150'x10'x5"). The brine is supplied by two wells having
a depth of 725 feet. On the day the plant was visited,
the brine registered 96° by the salinometer. Exhaust
steam is used exclusively and is furnished by the planing
mill and piano factory. Storage capacity is 8,400 barrels
in bulk. Shipments are made entirely by rail and mostly
in barrels. The number of men employed is six.

Saginaw Salt Co., St. Charles, Mich. Offices at Bay City,
Mich. Incorporated. Capital stock, $50,000.00.
Presdient, Chas. Coryell; vice president, F. T.
Woodworth; secretary-treasurer, F. W. Urch.

Plant No. 1 is operated in connection with the No. 1 shaft
of the Robt. Gage Coal Co., and consists of five wooden
grainers (150'x12'x 30") with hand lift and four cisterns
(24'x12'x6"). The two wells have a depth of about 850
feet. The daily capacity is 100-150 barrels as operated,
and the storage capacity is 20,000 barrels in bulk. The
plant is also equipped with a still for the recovery of
bromine from the bitterns. Plant No. 2 which is located
at shaft No. 2 is a duplicate of plant No. 1. The product
is sold direct in bags, barrels, and bulk, and shipped by
rail. Fifteen men are employed.

'Geol. Sur. Mich., Ann. Rpt., 1908, p. 102. Corrections have been
made in the figures for the thickness of the strata at 154-161 and 474-
498. The two samples reported as missing at 535-583 show the
sample from 535 to 561 to be a sandy limestone somewhat stained
with limonite and from 561 to 583, a hard limestone with a slight clay
odor.

BAY COUNTY.

Soon after the initiation of the industry in Saginaw, it
spread to Bay county and the Bay City Salt
Manufacturing Co. started boring in June, 1860. The
first production however was made by the Portsmouth
Salt Manufacturing Co., which began boiling July 28,
1861, the former company beginning operations in
October of the same year. From this time on, salt blocks
were constructed rapidly on both sides of the Saginaw
river from Salzburg to Saginaw Bay. Two small salt
blocks were also erected in connection with saw mills at
Kawkawlin. The location of these blocks as far as could
be learned is shown in Fig. 33. With regard to the
development of the mechanical side of the industry, its
history is practically that of Saginaw county except that
it-has perhaps gone a step further in that we find here
the vacuum pan in operation. As in Saginaw county, the
manufacture of salt in this district is and always has
been a by-product industry. At the present time the
three blocks remaining in operation use exhaust steam;
two of them being operated in connection with saw mills
and the third, that of the North American Chemical Co.,
utilizes the exhaust from the chemical works.

Strictly speaking but two brines (the Parma and the
Napoleon) have been employed as a source of the salt,
although the deep well of the North American Chemical
Co., the record of which is reproduced from the
Geological Survey of Michigan, Annual Report for 1905;
as well as the one sunk on the property of Pitts and

Cranage, pierced the Berea. At the present time, with
the exception of the small amount of Berea brine from
the North American Chemical Co's. deep well, only the
Napoleon brine is utilized. In addition to salt, the brine is
used in the manufacture of sodium chlorate by the above
named chemical company. The process consists in
purifying the salt by recrystallization and then treating it
electrolitically.

The Napoleon sandstone is here encountered at a
somewhat greater depth than at Saginaw and so we find
that the wells put down to strike this sandstone vary from
830 to 850 feet in depth. The characteristic geological
section of the district is shown in Fig. 34.

With the exception of one or two years the production
since 1875 is shown in Table XXXI. This table shows
that the maximum production was reached in 1882,
when, after remaining stationary for a few years, it began
a decline, which with the exception of a small revival
beginning in 1903 and culminating in 1905, has
continued up to the present time.

TABLE XXXI.
Year. Barrels. Year. Barrels. Year. Barrels.
1875 493,516 | 1887 891,462 | 1899 405,079
1876 657,288 | 1888 805,834 | 1900 404,053
1877 706,701 | 1889 - | 1901 371,482
1878 - | 1890 820,103 | 1902 137,903
1879 - | 1891 811,890 | 1903 225,081
1880 1,081,841 | 1892 691,334 | 1904 225,984
1881 1,107,617 | 1893 593,550 | 1905 336,968
1882 1,158,279 | 1894 438,647 | 1906 282,314
1883 1,106,461 | 1895 573,960 | 1907 294,791
1884 1,110,445 | 1896 365,034 | 1908 206,880
1885 951,814 | 1897 340,894 | 1909 178,415
1886 907,384 | 1898 402,231 | 1910 104,987

Companies.

North Amercian Chemical Co., Bay City, Mich.
Incorporated. Capital stock, $1;000,000.00. President,
John Brock; secretary-treasurer, M. L. Davies.

This company which took over the wells of the McGraw
Lumber Co., in Portsmouth township, just south of Bay
City city limits, was formed to manufacture sodium
chlorate, the manufacture of salt being carried on to
utilize the exhaust steam from the chemical works. Both
the grainer and vacuum pan processes are employed.
The grainer block contains eight wooden grainers
(144'x11'x22") and the vacuum pan block, two "single
effect" pans, twelve feet in diameter. The brine is
supplied by twenty-five wells. In addition to the above
operating wells, the company also has six wells which
have been abandoned. The average depth of the wells
is about 950 feet, and the strength of the brine may be
seen from the following data taken from the daily report
sheet for February 14, 1910.
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Well No. % Well No. % Well No. %

1 100 11 - 21 -
2 100 12 - 22 100
3 91 13 88 23 100
4 - 14 95 24 100
5 - 15 100 25 -
6 76 16 100 26 -
7 - 17 - 27 -
8 91 18 - 28 100
9 88 19 100 29 100
10 - 20 - 30 100
31 100

The average flow in the wells is equivalent to about fifty
barrels of salt per well per day. The pumping is done by
walking-beam pumps operated by electricity, and the
brine after treatment as indicated on a former page, is
stored in seven cisterns (40'x30'x8'). From the cisterns
the brine passes through a filter into the hot settlers of
which there are six (90'x9'x7") and thence into the
graniers. The daily capacity is 1,000 barrels and storage
is provided for 100,000 barrels.

Mershon-Bacon Co., Bay City, Mich. Incorporated.
Caiptal stock $50,000.00. President, A. W. Bacon; vice
president, E. C. Mershon; secretary-treasurer, W. B.
Mershon.

This company, which is the successor of the Mershon
Eddy Parker Co., Eddy Sheldon Co., etc., operates a
small grainer block in connection with its saw mill. The
block contains four wooden grainers (145'x12'x18")
which are "lifted" by hand. The brine is supplied by three
wells having a depth of approximately 1,000 feet, the
pumping being done with walking-beam pumps. At the
time the plant was visited, the strength of the brine was
reported to have been falling off rapidly and considerable
trouble was being experienced from gypsum.2 The brine
is stored in five cisterns (20°x20°'x6’) from whence it is
drawn into the hot settlers of which there are two
(145'x8'x6'"). Only packers salt is manufactured and the
daily capacity is 90 barrels. The storage capacity is
about 9,000 barrels and the product is sold through the
Michigan Salt Association. Shipments in bulk, barrels,
and bags are made by rail. Five men are employed.

Theo. Hine and Co., Bay City, Mich. This company
operates a small grainer block in connection with a
planing mill. It contains two wooden grainers
(150'x12'x18") which are "lifted" by hand. The brine is
supplied by one well (the company has two wells but one
is non-producing) and is stored in three cisterns
(20'x30’x6’). Before entering the grainers the brine is
preheated in two hot settlers (70'x12'x6'). The capacity
is about 50 barrels per day.

%While the decrease in the strength of the brine might be due to an
influx of fresh water through abandoned wells that have not been

plugged, the increase in gypsum would seem to indicate that both
difficulties are due to leaky casings which not only admit of an influx of
fresh water but also of the Parma brine with its higher gypsum content.

HURON COUNTY.

The first salt well in Huron county was sunk by Ayres
and Co., at Pt. Austin® in 1863. Later a salt block was
erected and the industry gradually spread to Caseville,
Pt. Crescent, Grindstone City, New River (1874), Port
Hope (1874), Harbor Beach (Sand Beach) (1876), and
White Rock (1872). A block was also erected at Old
Bayport but was never in operation. As in the Saginaw
valley, the manufacture of salt was associated very
largely with the lumber industry and when the timber was
removed and the saw mills closed down, the salt blocks
disappeared, and in some instances the towns
themselves, as for example Pt. Crescent and New River,
no longer exist. Plate IVB shows the remains of the pan
block of the Port Hope Salt Co. at Port Hope.

The brine employed in this district was obtained largely
from the Berea sandstone which occurs at depths
varying from 495-555 feet at White Rock, through 603-
664 at Harbor Beach, 716-787 at Port Hope, 1,010-
1,080 at Grindstone City and 1,160-1,225 at Port Austin,
to 1,650-1,770 feet at Caseville. The composition of the
brine is shown on a former page.

Complete statistics of production were not available but
from Table XXXII a general idea of the magnitude,
growth and decline of the industry may be obtained. No
salt production has been reported from Huron county
since 1896.

It was found to be rather difficult to locate definitely all of
the wells of the various companies and even to
determine the exact number of plants, as in some
instances one plant was operated at different times by
different companies and therefore all of the companies
given in the state salt inspector's and other reports do
not represent different salt blocks.

1|
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Figure 35. Showing location of salt wells at Caseville.
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Figure 37. Showing the location of salt wells at Port Hope.

Luention. | Binck.

TABLE XXXII.
Year. Barrels. Year. Barrels. Year. Barrels.
1870 15,296 | 1879 - | 1888 163,209
1871 - | 1880 256,841 | 1889 -
1872 - | 1881 326,854 | 1890 55,861
1873 - | 1882 255,012 | 1891 47,407
1874 - | 1883 256,965 | 1892 31,159
1875 102,526 | 1884 313,832 | 1893 19,040
1876 184,884 | 1885 306,664 | 1894 21,335
1877 239,213 | 1886 240,569 | 1895 24,860
1878 - 1887 176,582 1896 2,665

The location of most of the wells of the various

companies are shown in Figs. 35, 36 and 37, and the
following table is believed to represent the different
blocks together with the companies operating them.

Colspanbes, | Process. | Wells Duigith.
|
| |
Ol Baypart. ... I | Tremoln aed Clark?. ... ... ... -] 1 DO
Camerille | 1 | Frank Crawfornl . Tan | 4 170 —=
Cpseville Ball Co. L 2300
a Tl . .
a
T Cresceiil. | 1
|
| 2
| CoF. Bonle. . 000000 N
| L Dk, | R PP .
Part Austin Ayres Learned & L Fan 1 1| 1284
| in VI & 6 iF Fan 1| 12257
A | This. ¥ ok s Fan u RETTTS
Tort Austin Mg Co R
| BWo o Irwhm, oo e |
| Haeek & Iewin, . .. | |
| R, Wimsor & Bon . | YT . | EEREEER
timmletone City. . | 1| Warthington & Co.. .. .| Bleame, 2 | s
Cleviland Bioess O, . | | |
't 3 2 . 1 !
Mew River. . 1 | Mewr River Salt Co. L o e 2 jLivaid
Tout Hopss. . ... . 1| H.O Ogllvie. .. ..., ceo| Pai. ., 1
2 | Forl Hape Salt Ca | Pan . 1 TR
| WoR Stafferd. .o
Marksor 1Eench. | | |
vAnnsl ench) .. . 1| Jenks & Co | Fan 2| FiEp
| | Huron Diatry Salt Co oo Inber .. | i
| | | Spewm. | 190
White ook . .. .., ] | Thivinscan & Hig Fan a Ann
| Mk Winene ke oo R TINRE
|

2a=1

SPRUNE naver aparsied
Lasw, &, O, tlrml s=nr, Aach, Vol VL Part 0, p. 224,
-+-._-.-mn1||u.- to ALr. Wono Joheson, 1198 feet acesnding to Gesd, Sue Mich., Val. ¥, Pait 1T,

Tk

P ook, Sue. Mich., Val v, Furt 1T, v 56; ¥ol, Y10, Pace 11, p 224,
ELang reprorts a pan Block. M. dobinsan & steam bock
Kieal, Hur. Mich, Vol ¥, Fari I:I.{\-.
EFar seotion see CGeal Sur. M, Vol ¥, Part 11, i, 725,
Hidos, Far. Mbeh, Yaol. V., Past ||. . T Yol 100, g, 200
ol Bar, Mich, Yol V. Fart |1 pp. Si2
e . B,

3Lane, A. C., Geol. Sur. Mich., Vol. VII, Part I, p. 224.

MACOMB COUNTY.*"

In the late sixties, a well was put down at Mt. Clemens
for oil. The well was sunk to a depth of 1,000-1,100 feet
and although no oil was found; a strong brine was
obtained and the well was taken over by Snook, Bush
and Mosher, who erected a salt block and for several
years produced a small amount of salt. (An attempt to
obtain statistics of the production failed). The venture
however proved unsuccessful owing to the fact that the
well did not pierce the rock salt of the Salina, but
stopped in the Monroe formation and the brine contained
too high a percentage of bitterns to be satisfactory for
the manufacture of salt.

While this salt project proved a failure, it resulted in the
discovery of the curative properties of the mineral waters
which have made Mt. Clemens one of the most noted of
health resorts. There was employed at the salt block a
man by the name of Kellogg who was afflicted with salt
rheum. He had formerly lived near the ocean and had
observed that the sea water benefited his ailment and so
he asked permission to use some of the brine. His
request was granted and he built himself a small bath
house at the plant, in which he effected a cure. The
brine was then investigated by Dr. Taylor, who had the
brine drawn from the well to his house in a tank wagon
and used it in treating some of his patients with such
success that the fame of the waters spread and the
industry grew rapidly. The composition of these waters
may be seen from analyses 58-60.

"“For the major portion of the data, the author is indebted to Mr. John
R. Snook, Mt. Clemens, Mich.
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IOSCO COUNTY.

The first salt block in losco county was erected by Grant
and Son at East Tawas in 1872. Later blocks were
erected at Tawas City, Oscoda and AuSable. According
to Mr. William Elliott, the well driller, the first well at
Oscoda was put down for Smith, Kelley and Dwight in
1875, two wells being drilled for Loud, Gay and Co., at
AuSable the next year.

Figure 38. Sketch map showing location of wells at East
Tawas.

| oF
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| MaAar o FPARTE H
T L
OSCODA & AUSAHBLE

B ABANDOMED SBALT WELLS

i PACK WOOD & 00 &

2 ORATWICH SMITH & FRYER
LUMBLR OO

B HMLOUD SouS & CO.

Figure 39. Showing the location of salt wells at Oscoda and
AuSable.

The brine employed was the Berea, which was obtained
at a depth varying from approximately 835 feet at East
Tawas to 1,200(?) feet at AuSable.

The production as far as data are available is shown in
Table XXXIIl. No production has been made since 1902
and about all that remains of the industry is shown in
Plate VA. In addition to salt, bromine was also
manufactured by Emery Bros., at East Tawas.

TABLE XXXIII.

Year. Barrels. Year. Barrels. Year. Barrels.
1875 8,895 | 1885 236,543 | 1895 97,592
1876 29,592 | 1886 235,143 | 1896 129,715
1877 40,342 | 1887 309,008 | 1897 42,231
1878 - | 1888 346,369 | 1898 58,358
1879 - | 1889 - | 1899 5,601
1880 147,800 | 1890 289,232 | 1900 28,847
1881 147,579 | 1891 239,365 | 1901 17,128
1882 211,667 | 1892 230,897 | 1902 3,045
1883 210,644 | 1893 157,228

1884 224,687 | 1894 87,100

The location of the various plants and wells as far as
determinable is shown in Figs. 38 and 39, and the
following table gives the various blocks, companies
operating them and such other data as are available.

—_— — — B —
Lawatian Hiock. | CannpEieis. Process, | Wells, Diepthe
| —_— .____: I
Te g 1| A ML MoRain & Bans. oL Steam. . .| | I
Tawnas it | Witsne Salt & Lamiss Co.
2| M. E.Hale..........c..... HAumm.. .. | L
East Tawss. . ... .| 1| Twwns AL | steam, i ERIE
| | Wiskes lirns I
2 | Wi firant amd Son. Aveamn. ... 1 BREN
| . oT B
] [, 0 I
| | | .
Ol .., 1| Pack, Wond & Co. ... .. Bbmm, . [ T .
s | 3 | Emith, Ky sl Dvight. 02| Steam | & |77 LR
| Fmlth, Grdwhk & o, ..o LL0E
| Griwick, Bmith & Fryer |
| Lagmbar Co. |
AnEahile .l 1 Bl Ging & Cov ..o | Bgeam. .| 4 1101
| Oeeodn Salt & Lambes (0, | | 1204}
| H, M. Loasd & Sons L. Co |
| 2 Polla Lambss Co... ... Efeam | e

uiaipal, Bar, Mich., Yol ¥, Part 10, p. 47,

II’.?"W"“'[‘.":;“""{;. ar. EHiolt bottom of swslitone B ot 1080 In first well, i, 60 et
thiek. Acoording te Wrieht {(Geal, Sur, Mich,, Vol V, Fart IT, p 756}, 80 feet thack

isPersonal communication from Ae. Loud.

wfiliaknid brine from Fosoo [rine Sapply Co.

MIDLAND COUNTY.

According to Mr. E. P. Rice, from whom the samples
indicated in connection with the geological section
shown in Fig. 40 were obtained, the first successful salt
well in Midland county was put down at the Larkin plant
in 1878 or 1879. Following this a number of plants were
erected and a small production was maintained until
1903. Of much greater importance however has been
the production of bromine by the Dow Chemical Co.,
who are the largest producers of that product in the
United States. In addition to bromine, they manufacture
a large number of other chemicals, most of which are by-
products. A partial list of their products is as follows:

Bromine Tetrachlorethylene.
Chlorine Hexchlorethane.
Bromides Dichlormethane.
Bromates Benzyl chloride.
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Bleaching powder Sodium benzoate.

Carbon tetrachloride Benzoate of lead.

Sulphur chloride Arsenate of lead.

Chloroform Lime-sulphur wash.

Chloride of iron Chloride of zinc.

The brine employed at Midland is that from the Napoleon
sandstone (for analyses, see subject of Napoleon
brines)? which occurs at an average depth of 1,245 feet
and varies from 75 to 125 feet in thickness. A complete
geological section prepared from the record as given by
Lane (Geol. Sur. Mich., Vol. VIII, Part II, p. 163)
compared with samples from the No. 13 well of the Dow
Chemical Co., is shown in Fig. 40.

Eecord from G. 8. M. Vol VIII, Bamples from Mo, 13 Dow well.
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Figure 40. Section from record in Volume VIII, Michigan
Geological Survey. Notes on samples from Well No. 13, Dow
Chemical Company, Midland, Michigan, by C. W. Cook.

The production of salt for the district as far as data were
obtainable is given in Table XXXIV.

TABLE XXXIV.
Year. Barrels. Year. Barrels. Year. Barrels.
1880 41,462 | 1888 43,837 | 1896 24,358
1881 74,537 | 1889 - | 1897 34,056
1882 80,239 | 1890 49,609 | 1898 31,799
1883 66,135 | 1891 40,603 | 1899 26,700
1884 65,726 | 1892 33,380 | 1900 34,021

1885 62,710 | 1893 40,524 | 1901 26,664
1886 67,121 | 1894 29,458 | 1902 14,967
1887 41,256 1895 24,275

The plants which have been operated in this county
together with various data concerning them are given in
the following table.

- —
Lantion Block | U | Process, | Wells I [t
|
— | ! |
Aldlinnd ) 1 | Larkin asd Pairiek. ... .. ... Bieam.. . 2 BRSO B EL
| I Chaa, Hrown |
| 2| Wm Patriek..._...... ... B, .. 1
| whn Malney. ( |
1 sl 2 | Bdidlars] Salt & l.ull.'hu L . [ R .
Fl |.J ||,ﬁj;|dtmu1(},| | au:nm....i |
4 | Enmmel Foster. ..., ... Sl (I P
} asler & MOl |
| b T.h':‘.w“ .FL% (30 meat i
]
& | Dow Chemical Co make st i8 | iss-iaoe

Mr. Dow states that the Midland brine is about equivalent to that at
Saginaw boiled down two-thirds

#'Geol. Sur. Mich., Vol. V, Part I, p. 69.

Plate II. A. Davidson-Wonsey Company, Marine City,
Michigan, showing settling tanks.

Plate 1l. B. A hand lift grainer, Stearns No. 2.

GRATIOT COUNTY.

Salt was first manufactured in Gratiot county at St. Louis,
in 1882, by T. E. Holcomb. The plant consisted of a
small grainer block, the brine, that of the Napoleon
sandstone, being supplied by three wells. A small
production (see Table XXXV) was maintained for several
years, the plant being operated in turn by T. E. Holcomb,
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H. T. Holcomb and A. T. Greenough. Later the wells
were taken over by the St. Louis Chemical Co., and a
plant erected to manufacture salt cake, sulphuric acid,
hydrochloric acid, and bromides. The venture however
did not prove a financial success and after changing
hands several times the plant was finally closed. After
having been considerably wrecked by a wind storm, the
salvage was sold in 1910 at a receiver's sale for
$25,000.00.

TABLE XXXV.
Year. Barrels. Year. Barrels. Year. Barrels.
1882 3,285 | 1884 3,500 | 1886 350
1883 6,186 | 1885 3,115 | 1887 2,069

Plate Ill. A. Saginaw Plate Glass Co., Saginaw, Michigan.
Glass works.

Plate 1ll. B. Saginaw Plate Glass Co., Saginaw, Michigan.
Grainer block.

MANISTEE COUNTY.

The beginning of the salt industry in Manistee county

dates from September 10, 1881, when, according to Mr.

Wm. Pehrson, the first lift of salt was made at the Rietz
(now Sands No. 2) plant. The original well, which was
begun in 1879, was put down for oil and gas and was
started by a group of men of which Mr. Charles Rietz
was the leading spirit. The funds were exhausted
without any results having been attained and the well
was taken over by Mr. Rietz who continued it on

personal account. At a depth of 1,936 feet a salt bed 32
feet thick was encountered after an expenditure of about
$19,000.00. From this beginning the industry grew
rapidly, plants being established near the mouth of the
Manistee river and along both sides of Manistee Lake at
Manistee, Eastlake, Filer City, and Stronach, until to-day
this district produces about one-third of the entire
Michigan output of salt.

Plate IV. A. Saginaw Plate Glass Co., Saginaw, Michigan.
Chemical works.

Plate IV. B. Ruins of Port Hope Salt Co., Port Hope, Michigan.

As in the case of the Saginaw valley and Lake Huron
districts, the salt industry here has been associated with
the lumber industry. Both the grainer and vacuum pan
processes are in operation, exhaust steam from the saw
mills being utilized in the evaporation.

The brines from which the salt is manufactured are
obtained by dissolving the rock salt of the Salina
formation. The salt beds have a thickness varying from
20 to 34 feet and are found at a depth ranging from
1,912 feet at the old Wheeler and Canfield well near the
lake (Michigan) and 1,930 feet at Stronach, to 1,988 feet
at Eastlake.
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Plate V. A. Salt well at East Tawas, Michigan.

1

Plate V. B. Steam barge loading bulk salt at the No. 1. Plant of
the Louis Sands Salt and Lumber Co.
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Figure 41. Map of the region about Manistee Lake showing
location of producing and abandoned salt wells.

The characteristic geological section of this district is
shown by the following well record compiled from the
samples taken from the Peters well No. 7, the samples
having been kindly furnished by Mr. R. A. Nickerson.

R. G. Peters Salt and Lumber Co., Well No. 7, N. W. ',
N.W. V4, Sec. 7, T. 21 N., R. 16 W., Alt. 600.
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There is sufficient flow of water in the rocks to cause the
solution of the rock salt, so that it is not necessary to
pump water into the wells for that purpose. In some
instances, a small amount of water is pumped into the
wells between the casing and the tubing to prevent the
corrosive action upon the tubing of gases, especially the
hydrogen sulphide which comes from the Devonian
shales.

Three grades of salt are manufactured,—medium,
granulated, and packers—and the product is shipped
largely by boat to Chicago and Milwaukee for western
distribution. Plate VB shows a boat loading bulk salt at
the No. 1 plant of the Louis Sands Salt and Lumber Co.

The location of all the plants now in operation as well as
those which have operated in the past is shown in Fig.
41.

The salt inspected in the Manistee district since the
establishment of the industry is given in the following
table.

TABLE XXXVI.

Year. Barrels. Year. Barrels. Year. Barrels.

1881 1,642 | 1891 1,125,696 | 1901 2,670,094
1882 41,562 | 1892 1,294,139 | 1902 2,332,507
1883 48,544 | 1893 1,303,042 | 1903 2,202,054
1884 123,033 | 1894 1,134,244 | 1904 2,283,459
1885 432,637 | 1895 1,318,139 | 1905 1,921,634
1886 683,103 | 1896 1,416,709 | 1906 2,005,881
1887 871,575 | 1897 1,827,427 | 1907 1,966,335
1888 850,383 | 1898 1,555,006 | 1908 2,329,940
1889 - | 1899 2,205,183 | 1909 2,107,489
1890 1,006,525 | 1900 2,253,769 | 1910 2,081,048

Companies.

R. G. Peters Salt and Lumber Co. (Plate VI A and B),
Eastlake, Mich. Incorporated, March 2, 1884. Capital
stock, $1,000,000.00. President, R. G. Peters; vice
president, Wm. H. Anderson; secretary, A. W. Farr;
assistant secretary-treasurer, J. R. Peters; assistant to
the president, R. A. Nickerson.

This plant, which is the largest in the state, employs both
the vacuum pan and grainer processes. The vacuum
pans, of which there are three, are run "triple effect” and
operate on exhaust steam. They are thirty feet in
diameter and have a daily capacity of 4,500 barrels. On
the average they are run at only sixty per cent capacity.
There are twenty-one grainers (120°x16°x22”) which are
constructed of wood and equipped with reciprocating
rakers, with a capacity of 3,200 barrels and an average
daily output of 1,600 barrels. Exhaust steam is also
employed in the grainers. Seven wells are in operation
and one has been abandoned. The average depth of
the wells is about 2,000 feet and the salt bed ranges
from twenty to thirty feet in thickness. The brine from the
wells is stored in three cisterns (300'x24'x8') and settled
in the same number of preheaters which are of the same

size as the cisterns. The pumping is done with
compressed air from a depth of 850 feet under a
pressure of 250 pounds. The storage capacity of the
plant is 325,000 barrels. Two grades of salt are
manufactured, granulated in the vacuum pans and
medium in the grainers. The product, which is sold to
the Morton Salt Co., is shipped almost entirely by boat;
in bulk and barrels. 220 men are employed.

Louis Sands Salt and Lumber Co. (Plate VII A and B),
Manistee, Mich. Incorporated, March 16, 1905. Capital
stock, $1,000,000.00. President and general manager,
R. W. Smith; 1st vice president, Isabella Sands; 2nd vice
president, Louis M. Sands; secretary, Geo. M. Clifton;
treasurer, Geo. M. Burr.

Two plants are operated by this company. The No. 1
plant which is located in the third ward may be described
as follows: The brine which is obtained from two wells,
respectively 2,012 and 2,014 feet deep, the pumping
being done with compressed air under 250 to 300
pounds pressure, is evaporated in cement grainers of
which there are fifteen (150'x12'x22"), the salt being
removed by automatic rakers. There is one cistern
(160'x24’'x9’) from which the brine passes into five
preheaters of which four are 155'x12'x7" and one,
124’x24’x7’. The temperature of the preheaters is about
145° to 160° F. The daily capacity is 1,000 barrels and
the storage capacity, 67,000 barrels. Two grades of salt,
medium and packers, are produced.

Plant No. 2 is located in the fourth ward and is equipped
with eleven grainers, ten of which are 150'x12’x20” and
one is 160'x9'x20”. During the day, exhaust steam is
obtained from the saw mill and at night live steam is
used. In addition to the refuse from the saw mill, about
thirty tons of coal per week are used for fuel. The
temperature of the grainers is 185° to 190° F. and the
tail-water which leaves the grainer at a temperature of
150° F. is used in the four preheaters (2—190'x13'x 7.5";
1—190'x15'x7.5"; 1—150'x10.5'x8.5"). The brine is
obtained from two wells, respectively 1,962 and 1,969
feet deep. The salt bed has a thickness of thirty to thirty-
two feet. The pumping is done with compressed air from
a depth of 700 feet. The daily capacity of the plant is
600 barrels and the storage capacity, 60,000 barrels in
bulk and 8,000 barrels in barrels. The product of both
plants is sold to the Morton Salt Co., and is transported
by boat. From the No. 1 plant the salt is shipped both in
barrels and bulk in about equal amounts, while from the
No. 2 plant the entire output is shipped in barrels. One
hundred and twelve men are employed.

Buckley and Douglas Lumber Co. (Plate VIIIA),
Manistee, Mich. Incorporated, December 31, 1892.
Capital stock, $1,000,000.00. President, Edward
Buckley; vice president, ...................... ; secretary, T. J.
Elton; treasurer, Edward Buckley.

As at the Peters plant, both the vacuum pan and grainer
processes are here in operation. The vacuum pans, of
which there are two, are the "single effect" type and
have a diameter of eleven feet. There are fifteen cement
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grainers (150°’x12'x22"), twelve of which are equipped
with automatic rakers and make medium salt, and three
which utilize the tail-water and make packers salt. Both
live and exhaust steam are employed and a
considerable amount of coal is used for fuel. The
company has four wells in operation and one which has
been abandoned. Fig. 42 shows the condensed record
of well No. 5 together with the casings and equipment for
pumping the brine with compressed air. The brine is
stored in two cisterns (230'x12'x8” and 170'x12’x8’) and
is settled in six preheaters (3—200'x12'x8' and 3—
150'x12'x8"). The preheaters are carried at a
temperature of about 160° F. The capacity of the plant
is about 670,000 barrels per annum, the grainers being
run the entire year and the vacuum pans for eleven
months. The storage capacity is 450,000 barrels. The
product, which consists of granulated, medium and
packers salt, is sold direct and shipped entirely by rail.
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Figure 42. Section of the Number 5 well of the Buckley and
Douglas Lumber Company, Manistee, Michigan, showing the
geology and method of piping (after Hubbell).

State Lumber Co.?? (Plate VIIIB), Manistee, Mich. Re-

incorporated, April 18, 1907. Capital stock, $50,000.00.
President, Patrick Noud; vice president, Thomas J,
Noud; secretary-treasurer and general manager, Robert
Blacker.

At the plant of this company only the grainer system is
employed. There are seventeen grainers (170'x10.5'—
12'x14”), all of which are constructed of wood. Eight of
the grainers are equipped with automatic rakers and
nine are lifted by hand. Both live and exhaust steam are
used and the temperature of the grainers varies from
170° to 190° F. The brine is supplied by three wells
having depths of 1,993, 1,995 and 2,003 feet
respectively. The thickness of the salt bed in all of the
wells is about twenty-five feet. The pumping is done
with compressed air at a pressure of 275 to 300 pounds
to the square inch and the air line extends to a depth of
900 feet. The brine is settled in three preheaters
(212'x15’x8’) which are carried at a temperature of 160°
to 170° F. The plant runs about ten and one-half months
in the year and has an annual capacity of 290,000
barrels, with a storage in bulk of 75,000 barrels.

Filer and Sons (Plate IXA), Filer City, Mich. E. G. Filer,
managing partner. The plant contains one vacuum pan
thirteen feet in diameter which uses the exhaust steam
from the saw mill, refuse being employed as fuel. The
brine is obtained from one well which was put down
originally in prospecting for oil. The rock salt is
encountered at 1,955 feet and has a thickness of 31
feet. The pumping is done with a beam plunger pump,
the pumping station being 529 feet below the top of the
well. Five settling tanks, all of which are piped for
steam, are used alternately as cisterns and preheaters.
The temperature of the preheaters is. maintained at
about 170° to 180° F. According to Mr. Filer, a
temperature of 172° F. gives the best results for the
removal of gypsum in the preheaters. The capacity of
the plant is 500 barrels of granulated salt per day and
the plant operates about six months during the year.
The storage capacity is 80,000 barrels.

*This company suspended operations in the fall of 1910 and the plant

is now operated by the Buckley and Douglas Lumber Co., as their No.
2 plant.

ST. CLAIR COUNTY.

In 1882,% a well was sunk by the Marine City Stave Co.,
at Marine City, which, at a depth of 1,633 feet,
encountered a bed of rock salt which was penetrated
115 feet without passing out of the salt. The following
year a salt block was erected and a small amount of salt
was produced. Later other plants were erected here and
also at St. Clair, Port Huron, Algonac and Pearl Beach.
At the present time no salt is produced at the two latter
places. Perhaps the most striking characteristic of the
industry in the St. Clair district is its independence from
any other industry. All of the steam blocks in operation
use live steam, and coal is employed as fuel. The
location of the blocks on the St. Clair river provides
cheap transportation for both the fuel and the finished
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product. The sites of most of the plants are shown in T S !
Figs. 43 and 44. Y
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Diamond Crystal Salt Co., St. Clair. Composite record®*
of wells Nos. 6 and 7 from driller's log. Started,
February 10, 1909. Record furnished by Mr. F. W.
Moore.
0-115 Clay.
115-153 Hard pan and gravel.
153-305 Blue shale or slate.
305-500 Brown shale.
; 500-512 Lime.
Figure 43. Map showing location of salt blocks along the St. 512-522 Blue shale.
Clair river. 509-542 Lime.
f 542-565 Blue shale.
WK O e 565-590 Lime.
:dL. ;g{ Lumm;r WELLE
hB %‘E* Spnem e 590-700 Soapstone.
/ | — 700-710 Lime.
& ! 710-760 Soapstone.
Figure 44. Showing the location of wells of the Diamond 760-820 Lime.
Crystal Salt Company and thg qut I_-|uron Salt company No. 2, 820-830 Sharp hard lime.
St. Clair, Michigan.
830-1120 Lime.
Four different processes, vacuum pan; Alberger, grainer 1120-1128 Hard brown lime.
and open pan are in operation. All of these processes 1128-1160 Lime
may be seen at St. Clair, the first three at the plant of the o
Diamond Crystal Salt Co., and the fourth at the No. 2 1160-1180 Hard sandy lime.
plant of the Port Huron Salt Co., on the adjoining 1180-1200 Very hard lime.
property. 1200-1345 Very sharp lime.
The brines are formed by the solution of the rock salt of 1345-1400 Lime.
the Salina formation. The salt beds vary somewhat in 1400-1485 Very hard lime.
thpknes; gnd pos!tlop at the different manufacturing 1485-1490 Mud vein.
points within the district as may be seen from the
following well records. 1490-1495 Red shale.
1495-1570 Lime.
Port Huron Salt Co., No. 5 well Sec. 32, T.6 N., R. 17 E. .
A T.590 1570-1600 Hard brown lime.
o . 1600-1620 Hard gray lime.
Record from driller’s log and samples compiled by A. C. ] ) ) )
Lane (First salt at 1630 in No. 5, 1620 in No. 6, and 1623 in No. 7.)
1623-1653 Salt.
1653-1675 Lime.
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1675-1685 Hard brown lime.
1685-1705 Lime.
1705-1743 Very hard lime.
1743-1763 Salt.
1763-1768 Lime.
1768-1778 Salt.
1778-1854 Shale.
1854-1884 Salt.
1884-1892 Lime.
1892-1902 Salt.
1902-1912 Lime
1912-2020 Salt.
2020-2025 Lime.
2025-2130 Salt.
2130-2135 Lime.
2135-2165 Salt.
2165-2200 Brown lime.

Michigan Salt Works, Marine City, Well. No. 2. Drilled in
1898. Log furnished by Mr. S. R. McLouth.

0-150 Clay.
150-165 Hardpan.
165-200 Clay and gravel.
200-400 Black slate.
400-415 Lime.

415-465 Soapstone. Hard to mill. Could cut about four feet per
hour with 4” stem 43’ long.

465-575 Darker and harder.

575-730 Lime. Averaged two feet per hour with 5%” stem, 38’
long. Struck sulphur water at 710 and salt water at 725.

730-780 Brownish limestone. Soft. Easy on bits.
780-795 ?
795-800 Streak of gypsum.
800-825 Hard streak of lime.
825-830 Gypsum.
830-850 Hard.
850-860 Gypsum.
860-870 ?
870-875 Hard streak of lime.
875-900 Soft blue gypsum. (Anhydrite?)
900-970 Limestone.
Shelly at 900.

970-1000 Averaged 15” per hour.
1000-1040 Flint limestone. Good drilling. 18’ in twelve hours.
1040-1100 Same.
1100-1160 Sandy limestone. Hard.
1160-1300 Hard.
1300-1370 Caving rock and gypsum.
1370-1400 Record lost.
1400-1500 Hard.
1500-1570 Same.

1570-1595 Salt. (The record at this point is not clear, reading 10’
lime, 10’ salt, to 1605. Lime to 1612 -- lime 11’. Top of

salt 1623).

1623-1751 Salt.

Lime at 1751.

The production of salt in St. Clair county by years is
given in Table XXXVII.

TABLE XXXVII.

Year. Barrels. Year. Barrels. Year. Barrels.
1883 4,780 | 1893 285,583 | 1903 913,954
1884 74,671 | 1894 404,628 | 1904 1,309,764
1885 125,014 | 1895 463,094 | 1905 1,540,513
1886 250,602 | 1896 310,917 | 1906 1,365,256
1887 328,699 | 1897 297,064 | 1907 1,632,969
1888 325,616 | 1898 596,547 | 1908 1,543,844
1889 - | 1899 432,929 | 1909 1,561,352
1890 242,011 | 1900 509,776 | 1910 1,296,605
1891 255,525 | 1901 871,915

1892 347,242 | 1902 824,984

Companies.

Port Huron Salt Co. (Plate IXB). Offices 717 Ry.
Exchange Bldg., Chicago, lll.; plants, Port Huron and St.
Clair, Mich. Incorporated, January, 1900. President,
Joy Morton; vice president, Mark Morton; secretary,
Sterling Morton; treasurer, Daniel Peterkin; general
manager. Otto Huette.

Two plants are operated by this company. The No. 1
plant is located about one mile south of the Port Huron
city limits, and contains both a grainer and a vacuum
pan block, in addition to which the plant has apparatus
for the manufacture of table salt. The grainer block
contains nine grainers, five, 18; wide and four, 14; wide.
The vacuum pan is twelve feet in diameter. Live steam,
supplied by fourteen Wicks boilers, is employed in
evaporating the brine, which is obtained by dissolving
the rock salt of the Salina formation through the medium
of eight wells. The wells have a depth of about 2,200
feet, although the first salt bed is encountered between
1,500 and 1,600 feet. The annual production is about
400,000 barrels of which approximately one-half is table
salt. The daily capacity is 3,000 barrels and the number
of men employed is 200.

The No. 2 plant is located at St. Clair and was formerly
operated by Thomson Bros. It is an open pan block
containing five English direct heat pans (3—18'x77' and
2—18'x87’). The brine is furnished by one well, about
1,700 feet in depth. Coal is used for fuel and about forty
men are employed in operating the plant.

Diamond Crystal Salt Co. (Plate X A and B), St. Clair,
Mich. Capital stock, $650,000.00. President, C. F.
Moore; vice president, P. R, Moore; secretary-treasurer,
F. Moore; general manager, H. Whiting.
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Three different processes, the vacuum pan, grainer, and
the Alberger, are employed by this company. The chief
process is the Alberger and the block contains five pans
(44'x88'x12”). The grainer block contains six steel
grainers and the vacuum pan block, one six-foot vacuum
pan. Live steam, supplied by sixteen Wicks boilers, is
used in evaporating the brine which is furnished by
seven wells, ranging in depth from 1,630 to 2,200 feet.
The daily capacity is 2,850 barrels. At present the plant
is operating at about fifty per cent capacity and eighty
per cent of the output is turned into table and dairy salt.
200 men are employed.

Crystal Flake Salt Co., Ltd. (Plate XIA). Plant, Marine
City, Mich. Offices, Minneapolis, Minn. President, J. E.
Vebleu.

The plant operated by this company contains six cement
grainers (128'x12'x22"). Live steam is employed in
evaporating the brine, which is furnished by one well
1,675 feet in depth. The average daily output is 320
barrels of medium and 18 barrels of packers salt. The
storage capacity is 11,500 barrels and the number of
employees, eight.

Davidson-Wonsey Co. (Plate llA)., Marine City. Mich.
Capital stock, $60,000.00. President, James Davidson;
vice president, C. L. Doyle; secretary-treasurer, Palmer
Davidson.

The company operates a vacuum pan block containing
two "single effect” pans, twelve feet in diameter. Live
steam for the evaporation of the brine is furnished by five
marine boilers. The brine is supplied by two wells,
respectively 1,750 and 1,900 feet in depth. The daily
capacity is 1,000 barrels and the storage capacity is
21,500 barrels. Forty men are employed.

Michigan Salt Works. (Plate XIB), Marine City, Mich.
Re-incorporated, 1903. Capital stock, $100,000.00.
President, Wm. A. Hazard; vice president, Edwin J.
O'Bryan; secretary-treasurer, Sidney C. McLouth.

The salt block is located about two miles south of Marine
City and contains eight grainers, as follows: two cement
grainers (164°x18'x22"); two steel V-grainers
(100"x18'x6'), one wood and three cement grainers
(120'x12'x22"). Steam for evaporating the brine is
furnished by five marine boilers. The brine is supplied
by two wells, respectively 1,630 and 1,851 feet in depth.
The daily capacity is 800 barrels, about 20% of the
output being turned into table salt. The storage capacity
is 60,000 barrels and the number of employes, seventy-
five.

#Report of the State Salt Inspector for 1882, p. 8.

#The record of the No. 7 well was not saved until after the first salt bed
was reached at 1623 feet, compared with 1620 in No. 6. From the top
of the first salt the record of the No. 7 well is used since it passed
through the last salt bed whereas the No. 6 well did not.

MASON COUNTY.

The salt industry in Mason county has been centered
around the city of Ludington. The only plant outside of

the city was that of the Butters Salt and Lumber Co.,
located at Buttersville. across Pere Marquette lake from
Ludington. This plant which burned in the fall of 1909
(Plate XIIA) and has not been rebuiilt, is of historical
interest as the home of the first vacuum pan used in the
manufacture of salt in Michigan.

The search for salt was begun at Ludington in 1883
when, on June second, drilling was started by the Pere
Marquette Lumber Co. The well was completed in 1885
at a depth of 2,220 feet.® The following year Mason
county entered the list of producers with an inspection of
79,221 barrels. The industry advanced rapidly as is
shown by the following table which gives the inspection
to the close of 1910.

TABLE XXXVIII.

Year. Barrels. Year. Barrels. Year. Barrels.
1886 79,221 | 1895 531,542 | 1904 512,505
1887 208,489 | 1896 547,843 | 1905 665,001
1888 280,715 | 1897 522,324 | 1906 679,187
1889 - | 1898 557,838 | 1907 974,861
1890 367,617 | 1899 560,123 | 1908 679,564
1891 444,231 | 1900 718,654 | 1909 851,669
1892 341,668 | 1901 650,689 | 1910 818,728
1893 474,681 | 1902 514,745

1894 500,546 | 1903 466,125

The brine is obtained, as in Manistee county, by the
solution of the rock salt of the Salina formation, which is
encountered at a depth of about 2,275 feet. The
geological section is shown by the following well records.

Anchor Salt Co. well No. 4.

Completed, March, 1908. J. H. Brogan, driller. Record
furnished by Mr. P. Hardy.
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Anchor Salt Co. Well No. 5. Diriller's log furnished by
Mr. J. H. Brogan, driller. The top of No. 5 is 47 feet
below the top of No. 4.
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The No. 3 well with a total depth of 2,360 feet showed
three beds of salt, respectively 20, 9, and 8 feet in
thickness. This well which has about the same elevation
as No. 5 is located about 1,000 feet west and 700 feet

north of it.

At present three plants are being operated by two
companies. Their capacity is given by the state salt
inspector as 1,650,000 barrels.

Companies. (See Fig. 45.)

Stearns Salt and Lumber Co. (Plate XIIB), Ludington,
Mich. Incorporated. Capital stock, $500,000.00.
President, J. S. Stearns; vice president, W. T. Culver;
secretary-treasurer, R. L. Stearns.

Two plants are operated by this company. The Number
1 plant is equipped with nineteen wooden grainers

(150’x12’x22"), thirteen of which are fitted with
mechanical rakers. The grainers are carried at a
temperature of 170° F., when making medium salt, and
have an average daily capacity of 1,000 barrels. When
making packers salt the daily capacity is reduced to 300
barrels. The evaporation is carried on entirely with
exhaust steam, which is obtained from the saw mill,
planing mill, and Stearns Light and Power Co. Both
refuse from the saw mill and coal are used for fuel. The
company, has three wells in operation, one abandoned,
and one under construction. The brine is pumped with
compressed air and stored in five rectangular cisterns
(4—100'x13'x8.5' and 1—65'x18'x6'). Before entering
the grainers, the brine is settled at a temperature of
130°—135° F. in preheaters of which there are six (4—
150'x12'x8.5" and 2-65'x18'x6'). The storage capacity is
160,000 barrels in bulk and about 7,000 barrels in
barrels. The product is sold direct, about four-fifths in
barrels. Shipments are made both by rail and boat, the
market being south and west of Michigan. At the time of
visitation, in addition to the above, a twelve foot “single
effect” vacuum pan was being installed, and the
company was planning the addition of dryers and
screens to make table salt.
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Figure 45. Map of a portion of Marquette lake showing the
location of salt wells in that region.

The Rapid Evaporator Co., Detroit, Mich., likewise have
under construction a "quadruple effect" vacuum pan of

the Fallar type, the pans of which are rectangular, 12 by
9 feet, with an expected capacity of 30 tons of coarse or
90 tons of fine salt on a consumption of 24,000 pounds
of steam. The Stearns company were to furnish the
brine and steam for this plant.

The Stearns plant No. 2 is owned by the Cartier Lumber
Co., and leased to the Stearns Co. Six wooden grainers
(150'x12'x22") are in operation, the brine being supplied
from the No. 1 plant and the steam being obtained from
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the saw mill of the Cartier Lumber Co. The temperature
of the grainers varies from 175° to 190° F. The saltis
lifted by hand every twenty-four hours. The brine is
settled in one preheater (110'x16'x7") at a temperature of
170° to 180° F. The daily capacity is 400 barrels and the
storage capacity is 15,000 barrels in bulk and 4,000
barrels in barrels. The number of men employed is
twenty, and the plant is operated about eight to nine
months a year.

Anchor Salt Co. (Plate XIlIA). Plant, Ludington, Mich.;
offices, Railway Exchange Bldg., Chicago, lll. President,
Joy Morton; vice president, Mark Morton; secretary.
Sterling Morton; treasurer, Daniel Peterkin.

Plate VI. A. R. G. Peters Salt and Lumber Co., Eastlake,
Michigan.

Plate VI. B. R. G. Peters Salt and Lumber Co., Eastlake,
Michigan.

This company took over the Percy block and has
replaced it with a vacuum pan block. The vacuum pan
house is constructed of brick and contains three pans of
the Ray type, respectively 18, 19 and 20 feet in
diameter, which are run "triple effect” with provision for a
fourth pan. The evaporation is carried on with live
steam, coal being used for fuel. This is the only salt
block in the Lake Michigan area which is operated
independently of the lumber industry. The plant also
contains three wooden grainers (150'x12'x22”). These
however are not used. The brine, supplied by five wells,
the logs of some of which have already been given, is
pumped by air pressure and stored in three cement

cisterns (44'x16' — 12'x136'). The cisterns are
constructed in the side of the bluff shown at the right in
Plate XIIIA so that after being allowed to settle the brine
may be drawn by gravity into the pans or hot settlers of
which there are three (160'x14'x10'). The rated daily
capacity of the plant is 2,000 barrels and the storage
capacity, 150,000 barrels in bulk and 6,000 barrels in
barrels. Most of the product is shipped in bulk by boat to
Chicago.

%The record of this well is given in Geol. Sur. Mich., Vol. V, Part Il
Plate XXVII.

e

I
By

Plate VII. A. Louis Sands Salt and Lumber Co., No. 1,
Manistee, Michigan.

Plate VII. B. Louis Sands Salt and Lumber Co., No. 2,
Manistee, Michigan.

Plate VIII. A. Buckley and Douglas Lumber Co., No. 1,
Manistee, Michigan.
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Plate VIII. B. Buckley and Douglas Lumber Co., No. 2, (State
Lumber Co.), Manistee, Michigan.

Plate IX. A. Filer and Sons, Filer City, Michigan.

Plate IX. B. Port Huron Salt Co., Port Huron, Michigan.

WAYNE COUNTY.

The first production of salt in Wayne county was made at
the plant of the Detroit Salt Co. at Oakwood in 1895, the
total output for that year being 13,077 barrels. The next
year blocks were constructed at Ecorse by the
Tecumseh Salt Co., and at River Rouge by the Carter
Salt Co., the former being a vacuum pan and the latter
an open pan block. Neither of these plants produced
any salt until 1897, when a production was also reported
by the Morton Salt Co., at Wyandotte and by Brownlee

and Co., at River Rouge. Since then the industry has
grown quite rapidly and since 1906 the annual
production has averaged over 1,000,000 barrels.

Plate X. A. Diamond Crystal Salt Co., St. Clair, Michigan.

Plate X. B. Diamond Crystal Salt Co., St. Clair, Michigan.
Grainer block.

Plate XI. A. Crystal Flake Salt Co., Ltd., Marine City, Michigan.

In 1906 a radical departure in the salt industry of
Michigan was made, when the Detroit Salt and
Manufacturing Co., started sinking a shaft at Oakwood.
Innumerable difficulties were encountered, the greatest
perhaps being the strong flows of water which were
struck at various depths, the strongest occurring in the
upper portion of the Sylvania sandstone at a depth of
420-430 feet. Some loss of life was caused by hydrogen
sulphide fumes, also financial difficulties beset the
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company and it was reorganized as the Detroit Salt Co.,
which succeeded in reaching the rock salt and starting
production in 1910. Operations being unsuccessful, the
company defaulted the interest on its bonds and went
into the hands of a receiver in the spring of 1911. The
plant was later taken over by the Watkins Salt Co. of
Watkins, N. Y.?® and in 1913 by the International Salt
Co.”’ through the purchase of the stock of the Watkins
company. The shaft is now?® reported to be 1,150 feet
deep and the production 12,000 tons per month.

Plate XI. B. Michigan Salt Works, Marine City, Michigan.

Plate XII. A. Ruins of the Butters Salt and Lumber Co.,
Buttersville, Michigan.

Plate XII. B. Stearns Salt and Lumber Co., Ludington,
Michigan.

Plate XIII. B. Delray Salt Co., Delray, Michigan.

The salt deposits of the Salina formation in Wayne
county are probably of more importance however, as a
source of part of the raw materials for the manufacture of
soda ash, bleach, caustic, etc., than as a source of salt
itself. Large plants are operated by the Solvay Process
Co. at Solvay, the Michigan Alkali Co. at Ford City and
Wyandotte, and the Pennsylvania Salt Manufacturing
Co. at Wyandotte, the last named company being the
only one of the three to produce any salt and it is here
merely a by-product. The processes employed by these
companies are secret and description of the chemical
works will not be attempted.

In addition to the rock salt produced at the shaft at
Oakwood, three processes are employed in recovering
the salt from the brine, the vacuum pan, open pan and
grainer. Table salt is also manufactured by a number of
the companies. In the main the salt blocks are run
independently of any other industry, the exception being
that of the Pennsylvania Salt Manufacturing Co.

The brine (the composition of which is shown in
analyses) is obtained by solution of the rock salt of the
Salina formation. There are a number of salt beds in this
district, the beds varying in number, thickness and
position from place to place. The general relationships
can best be seen from the record of the No. 4 well of the
Morton Salt Co., as compiled by Lane® with references
to other wells. This is an exceedingly valuable record as
samples were saved every five feet.
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1,200 barrels of granulated. The plant is also equipped
to manufacture table salt, being therefore a producer of
all grades of salt except rock salt. The storage capacity
is 100,000 barrels and shipments are made both by rail

and by boat.
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Figure 46. Map showing the location of salt blocks in Wayne
county.

Plate XIV. A. Peninsular Salt Co., Ecorse, Michigan.

Peninsular Salt Co. (Plate XIVA), Ecorse, Michigan. J.
R. Bemer, general superintendent.

The plant of this company, which is located at the south
limits of Ecorse, at the junction of Ecorse creek and the
Michigan Central tracks, was not in operation at the time
of visitation and has not been operated since. It is
equipped with two direct heat open pans (22'x100’); one
cistern, which is piped and uses the exhaust steam from
the pumps, and one well. The steam for the pumps is
supplied by one 150(?) horsepower boiler.

Filstg

Plate XIV. B. Worcester Salt Co., Ecorse, Michigan.

Worcester Salt Co. (Plate XIVB), Ecorse, Michigan.
Main offices, 168 Duane St., New York City. President
and secretary, Lorenzo Burdick.

This company, which also has a plant at Silver Springs,
N. Y., operates the plant formerly operated by the
Tecumseh Salt Co. Both the grainer and vacuum pan
processes are employed, the grainer block containing
eight iron grainers (140'x12'x22") and the vacuum pan
block, three ten-foot pans, two of which are run "double
effect” and one, "single effect." Live steam is used in the
evaporation and is supplied by six boilers, while the
brine is furnished by two wells having a depth of
approximately 1,525 feet. The daily capacity is 2,500
barrels and about forty per cent of the output is turned
into table salt. Fifty men are employed in operating the

plant.

Pennsylvania Salt Manufacturing Co., Wyandotte,
Michigan. Offices, 115 Chestnut St., Philadelphia, Pa.
Capital stock, $10,000,000.00. President, Theo.
Armstrong; vice president, Austin Purvis; secretary, J. T.

Lee; treasurer, A. E. Rice.

Salt is manufactured by this company only as a by-
product in the production of caustic and bleach, the
exhaust steam from the chemical plant being used to
evaporate the brine. The salt block contains one twenty-
foot vacuum pan of the Ray type with a daily capacity of
200 tons. The product is disposed of to the Morton Salt

Co.

Morton Salt Co. Offices, 717 Railway Exchange Bldg.,
Chicago, lll. Plant; Wyandotte, Michigan.

The plant of this company, which has not been operated
for several years, contains five wooden grainers
provided with automatic rakers. Originally it also
contained six V-grainers but preparations were being
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made to remove them at the time of visitation. The
company possesses four wells the log of one of which
has already been given. The steam for evaporation is
supplied by twelve 150-horsepower boilers.

Detroit Salt Co., (Plate XV).

This company formerly operated two open pan blocks at
Oakwood grainer blocks at River Rouge and Wyandotte
(Hiawatha Salt Co.), and the salt shaft at Oakwood. The
larger of the two Oakwood blocks, known as Detroit Salt
Co., No. 1, is now operated by the Mulkey Salt Co. The
other block which was located at the salt shaft has not
been operated for some years. The block at River
Rouge burned in 1909 and the Hiawatha block was not
in operation at the time of visitation. The mine as
already indicated has been taken over by the
International Salt Co.

The No 1 block contains six open pans with no return
flue, which have a daily capacity of 1,000 barrels. The
brine, supplied by three wells, is stored in seven cisterns
(16'x32'x6’) and is not preheated before passing into the
pans. About one-third of the output is turned into table
salt. The storage capacity is 30,000 barrels and 125
men are employed.

Hiawatha block. This block contains three iron grainers
(120'x14'x22") equipped with mechanical rakers. The
brine is furnished by one well and is stored in a cistern
(120'x10'x6’) and preheated in a pre-heater of the same
size. The plant also contains five boilers the grainers
having been operated on live steam.

Salt shaft. The description of the equipment is taken
from the Engineering and Mining Journal,*" which also
contains an account of the difficulties encountered in the
sinking and the manner in which they were overcome.
The equipment consists of a steel headframe 125 feet
high m which is located a crushing plant similar to that
employed for crushing coal. The hoist is of the
Thompson-Greer type and is capable of operating to a
depth of 1,500 feet at a speed of 1,800 feet per minute.
The shaft is a three compartment one (6'x16’) in the
clear, and at the present time* has a depth of 1,150
feet.

Plate XV. A. Mulkey Salt Co., Oakwood, Michigan.

Plate XV. B. Shaft of Watkins Salt Co., Oakwood, Michigan.
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Figure 47. Sketch map showing the location of the wells of the
VanSchaack Calcium Works.

%Detroit News, August 2, 1912.
#Detroit News. January 9, 1913.
*bid.

31Fay, Albert H., Engineering and Mining Journal, Vol. 91, No. 11,
1911, pp. 565-569.

% January, 1913.

ISABELLA COUNTY.

Since 1908, Peter Van Schaack and Son have
manufactured a small amount of salt at Mt. Pleasant. As
admission to the plant was denied, no description of the
process or equipment can be given. The salt is
manufactured as a by-product in the manufacture of
calcium chloride and bromine, the former by Van
Schaack and Son and the latter by the Dow Chemical
Co. The brine employed is that of the Napoleon
sandstone and at this point is much higher in the earthy
chlorides than at Midland. The brine is obtained from six
wells (see Fig. 47) with an average depth of 1,560 feet.
The geological section at Mt, Pleasant is shown in the
following well record.®
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Peter Van Schaak and Son, Mt. Pleasant. Elevation of
the top of the well about 770 A. T.
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The production which has been exceedingly small is
given in Table XL.

TABLE XL.
Year. Barrels. Year. Barrels. Year. Barrels.
1908 8312 1909 9373 1910 4954

#5ee Geol. Sur. Mich., Vol. IX, Part II, p. 90. Napoleon sandstone has
been inserted, otherwise record is unchanged.
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APPENDIX B. AN ACT TO
REGULATE THE MANUFACTURE,
AND PROVIDE FOR THE
INSPECTION OF SALT.

(323)1 Sec. 1. The people of the State of Michigan
enact, That no salt manufactured or mined in this State,
after this act takes effect, shall be sold within or exported

from this State until the same shall be duly inspected, as
provided in this act. Any persons who shall violate the
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provisions of this section shall pay, for the use of the
people of this State, as a fine, the sum of one dollar for
each barrel or portion thereof of salt sold or exported
contrary to the provisions of this act. In case any
manufacturer or producer of salt shall, knowingly, sell or
export, or permit to be sold or exported, salt, contrary to
the provisions of this act, he shall, upon conviction
thereof, be liable to a fine not exceeding one thousand
dollars or imprisonment in the county jail not exceeding
ninety days: Provided, That nothing in this act shall
apply to salt packed or purchased and in the hands of
producers or dealers when this act takes effect.

(4912)2 Sec. 2. Immediately after the expiration of the
present inspector's term of office, and every two years
thereafter, there shall be appointed by the governor of
this state, and by and with the advice and consent of the
senate, an inspector of salt, who shall be a person of
competent skill and ability, and who shall hold his office
for two years and until his successor shall be appointed
and qualified, unless sooner removed for cause. He
shall at all times be subject to the removal of the
governor for cause; and in addition to other causes
which may arise, incompetency and inefficiency in the
performance of the duties devolved upon him by this act,
shall be deemed good cause for removal. In case of
vacancy in the office, it shall be the duty of the governor
to fill the same by appointment, immediately upon
receiving notice thereof, and such appointment shall
hold until the close of the next session of the senate;
and, in the meantime, the governor shall, with the
consent of the senate, appoint to fill the vacancy for the
unexpired portion of the term.

(4913) Sec. 3. Immediately after his appointment and
qualification, the inspector shall divide the salt-making
territory of this state into so many inspection districts as
he may judge necessary, and shall appoint for each
district one or more competent and efficient deputy
inspectors, who shall hold office at the pleasure of the
inspector, and for whose acts he shall be responsible.
Such districts may be changed from time to time, as may
be necessary. The inspector shall give his entire time,
skill and attention to the duties of his office, and shall not
be engaged in any other business or occupation.

(323) Sec. 4. The inspector shall be entitled to receive
an annual salary of fifteen hundred dollars; he shall also
be allowed the further sum of three hundred dollars,
annually, for the expenses of providing and furnishing
his office and for clerk hire, stationary, books and
printing; and such further sum as he may actually and
necessarily expend in traveling, and other expenses, in
an amount not to exceed seven hundred dollars per
annum, which shall be incurred in the proper discharge
of his duties; his deputy shall be entitled to such sums in
each case as he may approve, not exceeding, in any
case, the sum of one hundred dollars per month for the
time actually employed: Provided, That such deputy
inspectors may be allowed their necessary expenses in
addition to the above sum when employed outside their
respective districts. All salaries and expenses provided

for by this act shall be retained by the inspector out of
the money received, under the provisions of section five
of this act, and accounted for and paid out by him, as
provided by this act, which salaries shall be paid
monthly: Provided, That in case the money received for
the inspection of salt, according to the provisions of
section five of this act, shall not be sufficient to pay the
salaries and expenses of the inspector and his deputies,
as provided for herein, that the amount of such
deficiency shall be deducted from said salaries, pro rata
to each.

(323) Sec. 5. Each person, firm, company, and
corporation engaged in the manufacture or production of
salt, or for whom any salt shall be inspected, shall, from
time to time, as salt is inspected, or offered for
inspection, pay on demand, to the salt inspector or the
deputy of the district where the salt is inspected, three
mills for each two hundred eighty pounds of salt
inspected or offered for inspection: Provided, That the
same may be required by the inspector to be paid in
advance: And provided further, That but one inspection
fee shall be paid upon the same salt. In case any
person, firm, company, or corporation shall neglect or
refuse to pay such inspection fees on demand at his,
their, or its office, manufactory, or mine, the party so
refusing, shall be liable in an action therefor, in the name
of the inspector, and the certificate of inspection, with the
proof of the signature of the inspector or deputy
inspector, giving the same, shall be prima facie proof of
the liability and the extent of the liability of the party so in
default; and it shall be lawful for the inspector and his
deputy to refuse to inspect salt manufactured at the
works, manufactory, or mine so in default, until the
amount due is paid. All money received by or paid to
any deputy inspector, under this section, shall be
forthwith paid to the inspector. The inspector shall keep
just and true accounts of all money received under this
section, and an account of the amounts received from or
paid by each person, firm, company, and corporation
engaged in the production of salt, and all other things
appertaining to the duties of the office, and the said
books and accounts shall always, during office hours, be
subject to the inspection and examination of any person
who may wish to examine them, and shall be handed
over to his successor in office, together with all the
money and effects appertaining to said office.

(4916) Sec. 6. The inspector shall, before entering
upon the duties of his office, take the oath prescribed by
the constitution of this state, which oath shall be filed in
the office of the secretary of state. He shall execute a
bond to the people of this state in the penal sum of
seven thousand dollars, conditioned for the faithful
performance of the duties of his office, which bond shall
have at least two sureties, and shall be subject to the
approval of the state treasurer; and when approved shall
be by such treasurer filed and deposited in his office;
and the inspector shall renew his bond each year. Any
person or corporation injured by the neglect or default of
such inspector, or by his misfeasance in office, or by the
neglect, default or malfeasance (misfeasance) of any of
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his, deputies, may maintain an action on such bond in
the name of the people, for the use of the party
prosecuting, and shall be entitled to recover the full
amount of damages sustained.

(4916) Sec. 7. Each of the deputies appointed by the
inspector shall take the oath of office prescribed by the
constitution, and shall give bond to the inspector in such
sum, and in such sureties as he may approve,
conditioned for the faithful performance of his duties as
such deputy; and in case said inspector shall be obliged
to pay any sum for the neglect or default, or misfeasance
of any deputy, he may recover of such deputy, and his
sureties on such bond, the amount he was obliged to
pay, with accruing costs.

(323) Sec. 8. The inspector shall keep a principal office
in some one of the principal salt producing districts of
this State, and the deputy inspector for the district, in
which such office is located may occupy the same office.
Such office shall be open at all times during business
hours. All the books, records and accounts shall be kept
in such office, and each deputy inspector shall, at least
once a month, make a written report, by mail or
otherwise, to the inspector, of salt inspected by him,
during the month, stating for whom, and the quality and
quantity thereof. Abstracts of these reports shall be
entered in books for that purpose. Said inspector shall,
in proper books, keep a complete record and account of
all his transactions, and such books shall also be open
for the examination of all persons wishing to examine the
same during office hours.

(4919) Sec. 9. The inspector shall not be concerned in
any way in the manufacture or selling of salt, or have
any interest, directly or indirectly, in any salt
manufactory, or erection for manufacturing salt in the
state of Michigan, or in the profits of any such
manufactory.

(4920) Sec. 10. It shall be the duty of the deputy, in
each district, to visit once in each day, Sundays
excepted, each salt manufactory in his district, when in
operation, and to ascertain if there be therein any salt of
bad quality, and such as ought not to pass inspection.

(4921) Sec. 11. It shall be the duty of the inspector to
visit the manufactories in which salt is made, that may
be in operation in the different districts, as often as
practicable.

(4922) Sec. 12. The inspector or deputy, at each visit,
as provided in this act, shall carefully examine the salt in
the bins, and the brine in the kettles, or pans, or vats in
which the salt is manufactured; if the salt in the bins, or
any part thereof is of bad quality, and such as ought not
to pass inspection, or if the brine in the kettles, or pans,
or graining vats have not been cleansed, he will direct
and see that the owner, or occupant, or boiler, or other
person having charge of the manufactory, remove the
bad salt from the bin, and place it with the second quality
salt, or throw it among the bitterns, as the inspector or
deputy may direct, and the impure brine in the kettles, or

pans, or graining vats be thrown out, and new brine
substituted.

(4923) Sec. 13. No lime or lime water shall be used by
any person in the manufacture of salt, in the kettles, or
pans, or graining-vats used for manufacturing, under a
penalty of twenty-five dollars and costs for each offense,
to be sued for in the name of the people of this state;
Provided, That iron vessels used in the manufacture of
salt may be whitewashed, when cool, to prevent the
accumulation of iron rust.

(4924) Sec. 14. Every person desiring to have salt
inspected, shall apply to the inspector or deputy
inspector of the district where the same shall be, which
inspector or deputy inspector shall thereupon actually
examine the salt so offered for inspection, in the
package in which the same may then be.

(4925) Sec. 15. To facilitate such examination, it shall
be the duty of the person or company offering the salt for
inspection, to unhead or bore the barrel, or to open the
bag or other package in which the salt is contained, as
may be directed by the inspector or the deputy inspector,
so as to expose the salt to his touch, view and
examination.

(4926) Sec. 16. The inspector, or deputy inspector,
shall not pass any salt as good, unless he shall find it
well made, free from dirt filth and stones, and from
admixture of lime, or ashes of wood, and of any other
substance which is injurious to salt, fully drained from
pickle, the bitterns properly extracted therefrom, and
manufactured as directed by this act, and the rules and
regulations of the inspector.

(4927) Sec. 17. The company or persons offering the
same for inspection, shall in all eases provide the
necessary force to lift the salt while the deputy or
inspector measures it, and shall also furnish the
necessary help and material to brand the salt for and
under the direction of the inspector or deputy inspector.

(4928) Sec. 18. Each manufacturer shall provide a
scale or balance at his works, to be examined from time
to time, and approved by the inspector, in which all the
salt offered for inspection at his works may be weighed,

(4929) Sec. 19. Each inspector or deputy shall deliver
to the party for whom lie shall inspect the salt, a
certificate of the quality and quantity inspected, and shall
thereupon direct the employees of the manufacturer to
brand and mark, under his personal, supervision, with
durable paint, the package containing the salt so
inspected, with the surname of the inspector at length,
and the initials of his christian name, with the addition of
the word "inspector” in letters at least one inch in length,
and shall also be caused to be marked or branded by
the employees of the manufacturer upon the head of the
barrel, cask, or package, the weight prescribed for such
barrel, cask, or package by the inspector, when such
weights are in conformity to the rules and regulations
prescribed by the inspector in that regard; and if such
weights do not correspond to the rules and regulations
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he shall cause the same to be repacked so as to
conform thereto.

(4930) Sec. 20. If the said salt shall be put up in barrels
it shall not be marked unless the barrels are thoroughly
seasoned, stout, and well made, with such number of
hoops as shall be prescribed by the inspector, to be well
nailed and secured.

(4931) Sec. 21. Every person who shall falsely or
fraudulently make or counterfeit, or cause to be made or
counterfeited, or knowingly aid or assist the false or
fraudulent making or counterfeiting the mark or brand of
any inspector or deputy inspector, on any package
containing salt, shall be deemed guilty of felony, and on
conviction thereof, shall be subject to a fine of not less
than one hundred nor more than one thousand dollars,
or be imprisoned in the state prison for a term not less
than one and not more than six years, or both in the
discretion of the court.

(4932) Sec. 22. No manufacturer or other person shall
pack, or cause to be packed, or sell, or offer for sale in
barrels, casks, boxes, sacks, or in bulk, any salt, until the
inspector shall have determined, upon actual
examination, that the same is sufficiently drained of
pickle, and otherwise fit to pack. All salt shall stand in
the boxes at least twenty days before packing, and the
time will be taken to commence from the last discharge
of wet salt into the bins; nor will the packing of any such
salt be allowed until the same has been declared fit for
that purpose upon actual examination by the inspector or
his deputy, and the packing of any salt without express
permission, although twenty days may have elapsed,
shall not be allowed.

(4933) Sec. 23. The inspector and his deputies, in their
daily examination of the several salt manufactories, shall
examine all bins of salt for the purpose of ascertaining
whether any salt is packed contrary to the provisions of
the foregoing section.

(4934) Sec. 24. If any manufacturer or other person
shall pack any salt before the inspector or one of his
deputies shall have determined that it is fit for packing,
he shall forfeit the sum of twenty-five cents for every
bushel of salt so packed.

(4935) Sec. 25. Barrels, casks or sacks in which salt
shall have been packed and inspected, shall not be used
again for the packing of salt therein, until the marks or
brands made by the inspector shall first be cut out or
removed; and if any person shall pack, or cause to be
packed, or shall aid or assist in packing any uninspected
salt in any such barrels, casks, or sacks, without first
cutting out or removing such marks or brands, he shall
forfeit, for every bushel of salt so packed, the sum of one
dollar.

(4936) Sec. 26. It shall be the duty of every
manufacturer to brand or mark, with durable paint, every
cask or barrel of salt manufactured by him, with the
surname at full length of the proprietor or owner of the
manufactory at which the same shall have been made,

and the initial letters of his christian name, and if the
same shall have been manufactured for a company, or
association of individuals, he shall mark or brand, in a
like manner, upon every such cask or barrel, the name
by which the company is usually called: Provided, That
no second quality salt shall be so marked.

(4937) Sec. 27. No inspector or deputy inspector shall
inspect or pass any barrel, cask, box, or sack of salt
which shall not be marked or branded in the manner
prescribed in the last section, and the inspector or
deputy shall not affix his brand to any barrel which shall
not have been so branded by the manufacturer offering
the same for inspection: Provided, That none of the
provisions of this section shall apply to second quality
salt: And provided further, That the inspector may. by
regulations prescribed by him, provide that both the
brand of the manufacturer and that of the inspector shall
be put upon each package at the same time.

(4938) Sec. 28. Salt of an inferior quality—dirty,
damaged or condemned—may be sold loose, or in bulk,
by the manufacturer thereof, at the works, the inspector
making bills of the same, designating the quantity by
weight, as in ordinary cases, and distinguishing the
same as "second quality;" or such inferior salt may be
packed in boxes, barrels, casks or sacks, and branded
by the inspector with the words "second quality salt," in
plain, letters not less than one inch in length, and such
inspector shall add the initials of his name, and no other
or different brand shall be placed thereon; and said
second quality salt, subject to the provisions of this
section, may be sold or exported by the owners as such.

(4939) Sec. 29. Every person who shall forge or
counterfeit the name so required to be put on by the
manufacturer, or shall cause, or procure to be put on any
barrel or cask in which salt shall be packed, the name of
any person other than that which should properly be
placed thereon according to the provisions of this act,
shall, for every such barrel, cask, or sack, forfeit the sum
of one hundred dollars, and shall be liable for all
damages to the party aggrieved.

(4940) Sec. 30. The inspector shall, by regulation from
time to time, specify the quantity of salt that shall be
contained in bags or other packages which shall be
offered for inspection. And it shall not be lawful for him
to authorize the inspector's brand to be placed upon any
package that does not correspond with said regulation.

(4941) Sec. 31. The inspector shall by regulation,
require that all ground salt manufactured and put upon
the market, shall be legibly marked upon each keg, box,
sack, bag, or other package containing the same, with
the words “ground solar,” “ground boiled,” or "ground
steam," or "ground Chapin," as the fact may be. Such
marking to be done by letters not less than one inch in
length.

(4942) Sec. 32. If the inspector shall consent to,
connive at, aid or abet, the smuggling of salt, or the
transportation of the same away, so as to invade the
inspection thereof, or shall accept of any bribe, or sum of

Publication 15, Geological Series 12 / Chapters 4-6 — Page 38 of 40



money, or any gift, or reward whatsoever, upon any
expressed, or secret or implied trust, or confidence that
he shall connive at, or consent to any evasion of the
laws for the inspection of salt, such inspector shall forfeit
his office, and pay to the use of the people of this state
the sum of one thousand dollars.

(4943) Sec. 33. If any deputy inspector shall be guilty of
the offenses specified in the last section, or any of them
the inspector appointing such deputy shall forfeit to the
use of the people of this state the sum of two hundred
and fifty dollars, for the recovery of which his bond shall
be put in suit.

(4944) Sec. 34. The inspector and each of his deputies
shall be exempt from serving on juries, and from all
military service, except in the case of actual invasion or
insurrection; and the commission or appointment in
writing of any such officer or deputy shall be evidence of
the facts stated therein.

(4945) Sec. 35. The inspector shall have the power
from time to time, to make and ordain such necessary
rules and regulations as he may deem expedient,
concerning:

First, the manufacturing and inspecting of salt not
inconsistent with the provisions of this act;

Second, the daily examination, and reporting by his
deputies, of the operation and extent of the several salt
manufactories, so as to determine whether the quantity
inspected at each manufactory, is equal to the quantity
actually manufactured thereat;

Third, the districting of the salt-making territory in this
state, and the duties of his deputies under this act, and
he may alter and revoke such rules and regulations at
his pleasure.

(4946) Sec. 36. The inspector shall have the power to
annex penalties, not exceeding ten dollars in any case,
to the violation of such rules and regulations; such rules
and regulations shall be printed and posted up in the
office of the inspector, and in each manufactory, and
published at least once in some newspaper in each
county where salt is manufactured, and shall, after they
have been posted and published as aforesaid for one
week, be binding upon all persons concerned.

(4947) Sec. 37. It shall be the duty of the inspector and
his deputies, upon being applied to by any manufacturer
to inspect salt in his district, to inspect the same
forthwith; and in no case shall the inspector, or any
deputy, delay the inspection beyond twelve hours of
daylight, excluding Sundays, after such application
unless such manufacturer shall consent to the delay.
For the violation of this section by the inspector, or any
one of his deputies, the inspector and his sureties shall
be liable to the party aggrieved in the sum of fifty dollars
over and beyond actual damages sustained.

(4948) Sec. 38. Nothing in this act shall be construed
so as to prevent the sale or exportation of the bitterns
from any manufactory of salt, such bitterns to be sold or

exported in bulk, or if in casks or barrels, to be branded
as bitterns, and sold or exported as such.

(4949) Sec. 39. In case of any vacancy from any
cause, in the office of the inspector, the deputy who has
been longest continuously in office shall possess the
powers and perform the duties of the inspector until such
vacancy shall be filled; and the bond of the inspector and
his sureties shall continue to be liable for the acts of all
the deputies until such vacancy shall be filled.

(4950) Sec. 40. The inspector shall annually, in the
month of December, and on or before the fifteenth day
thereof, make a report to the governor of this state,
which shall contain:

First, the number of districts into which the salt-
producing territory of the state may then be divided, with
the name and locality of each, and the number and
capacity of the works of each district;

Second, the quantity and quality of salt inspected in
each district during the preceding year;

Third, the amount received, and the expenses incurred
under this act for the preceding year, in detail;

Fourth, such suggestions and recommendations as he
may think proper to make concerning the manufacture of
salt, and the operation of the inspection laws upon the
same, and as to what further legislation upon the
subject, if any, would be advisable. A copy of such
report shall be published immediately after its date, in
some paper in the Saginaw valley.

(4951) Sec. 41. The inspector shall establish a grade of
"fine" salt, the grain of which shall be at least as fine as
the average grain of salt made in kettles. He shall cause
the word "fine" to be marked on packages containing
such salt, in large letters, and the word "fine" without any
qualification, shall not, under any circumstances, be
placed on salt of coarse grain; but all other grades shall
be designated on the packages by some truly descriptive
mark or brand, and the inspector may mark salt "second
quality" for imperfect grain, as well as other defect.

(4952) Sec. 42. Nothing in this act contained shall be
construed to prevent the sale or shipment of salt in bulk,
after the same shall have been duly inspected, and a
certificate thereof given by said inspector, or any deputy;
and nothing in this act shall be construed to prevent
manufacturers from putting such private trade-mark or
brand on their salt as they may see fit: Provided, It
contains no untruth, or statement calculated or intended
to deceive the purchaser.

(4953) Sec. 43. In case the inspector shall, at the time
of making any annual report, have a surplus of money
arising from the inspection fees in this act provided for,
in his hands, he shall apportion back and pay such
surplus to the persons, firms or corporations for whom
salt has been inspected during the last preceding year in
proportion to the amounts paid by them respectively for
inspection fees: Provided, That in no case shall the
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state be held liable for any obligation or expenditure in
consequence of any of the provisions of this act.

' (323), etc., Public Acts of 1905.
2 (4912), etc., Compiled Laws of 1897.
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