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7o all whom it may concern:

Be it kunown that I, CHARLES H. ATKINS,of
Boston, in the county of Suffolk and State of
Massachusetts, a citizen of the United States,
have invented a new and useful Tmprovement
for Removing Metallic Particles from Paper-
Palp,of which the following is a full,clear,and
exact descriptioh, reference being had to the
accompanying drawings,forming a part of this
specification in explaining its nature.

In the manufacture of paper it frequently

' happens that fine metallic particles are carried
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along in the pulp to the wire ¢ylinder of the pa-
per-machine, and form,eventually,an integral
part of the paper,in which the presence of the
metallic particlesis a commercial defect. These
metallic particles are mostly either of brass or
copper, or of iron, the iron particles being de-
rived from the abrasion of the iron parts of
what aretechnically known as the “engines,”’
and thebronze or copper particles being derived
from some other parts of the machinery—such
as bearings—or from the vats and valves of wa-
ter orsteam pipes. One class of these particles—
namely, those which are copper, bronze, lead,
tin, and the like—are readily entangled and
held by mercury; but mercury does not very
readily attack, or at least very readily eat,
hammer-hardened or rolled copper, particu-
larly if such rolled copper has the suboxide
face which is usual on hot-worked copper.

My invention, therefore, consists in intro-
ducing between the pulp-engines and the vat
from which the pulp is dipped by hand-sieve,
or into which it runs to be taken up by the eyl-
inder of the ordinary paper-machine,a trough
in which the pulp in its passage from the en-
gine to the vat shall be exposed to magnetic
and mercurial influences,and also in the details
of the construction of such trough and of its
surroundings and accessories.

The trough is made of sheet-copper, prefer-

- ably in a single piece, and slopes downward
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from the engine to the pulp-vat. It may beof
any convenient length. The slope of this cop-
per trough is not a uniform slope; but it is pro-
vided with what are known in mining engineer-
ing as “riffles,”’ or small dams which extend
from side to side. Thesge riffies furnish pans
of the width of the trough for the reception of
mercury, and between the riffles are placed

maguets close up to the copper on the trough.
As the pulp flows down from the pulp-engine
to the vat, its flow will be alternately acceler-

ated and retarded,and consequently in a trav- :

erse over a considerable number of riffles al-
most every particle ofthe pulp (probably every
particle of the pulp) will have come within the
magnetic field of the magnets, and will have
traversed the surface of the mercury in one of
the mercurial receptacles.

In the drawings, Figure 1 shows, in eleva-
tiom,at I, the pulp-vat. At A is represented
the bottom of the trough, of which B are the
depressions, which I have called ¢‘riffles.” C
is the mercury contained in these riffles, D
represents the electro-magnets,placed between
the riffles and close to the bottom surface of
the trough. A portion of the trough with its
riffies and mercury and an adjacent magnet is
shown in Ifig. 2.

Fig. 3 is a transverse section at the line z &
of Fig. 2, and shows the trough with its sides
F F. Onlytwo magnets, placed at the center
of the trough, are represented in Fig. 3; but
it is my intention to place a series of magnets
side by side across the whole width of the
trough, so that in thespace between the riffles
there shall be no part of the trough which is

not under magnetic influence or within the !

magnetic field of some magnet.

The magnets which I employ are electro-
magnets, because with them great magnetic
power can be obtained.

‘When the mercury beconies too much satu-
rated with the particles which it will absorb

‘and amalgamate, it is to be drawn off and dis-

tilled in the usual way, and when the delivery
of pulp to the pulp-vat ceases for any reason
the surface of the trough is to be cleaned from
particles held to it by the influence of the
magnets.

I prefer to make a trough in a single piece
without riveting, and I prefer to mount the
magnets on a movable slide, so that they can
be withdrawn during the process of cleaning
the trough; but these things are not absolutely
essential to the working of my invention. Any
other metal than eopper, which is equally-in-
susceptible to the influence of merecury, will
serve to make the trough; but I do not think

that a trough made of iron would be as good
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_as a trough made of copper,because the water
of the pulp would be apt to rust the iron,and
the iron would be apt to have residual mag-
netism which would render it difficult to clean.

5 It is for this reason that I recommend non-
magnetic sheet metal for the material of the
trough,

Having thus fully described my invention, I
claim and desire to secure by Letters Patent of
the United States—

The improvement in apparatus for the man-
ufacture of paper, comprising the pulp-vat of
the pulping-engine and the pulp-vat from
which the sieves remove the pulp in sheets or
15 layers, and a pulp-trough interposed between
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the said pulp-vats having a sheet-copper bot-
tom along which the pulp is caused to flow,
which copper bottom is wrought with riffles
containing mercury in their cavities, and a
series of electro-magnets below said copper 20
bottom, the magnetic fields whereof extend
across said trough from side to side, whereby
the particles of magnetic metal and of metal
capable of amalgamation in the pulp are de-
tained on ornearthebottom ofthe pulp-trough, 25
substantially as and for the purposes described.
CHARLES H. ATKINS.
Witnesses:
Tmos. Wi, CLARKE,
WILBUR D. FISKE. -



