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To all whom it may concermn:

Be it known that I, FREDERICK S. GUY, a
citizen of the United States,residing at Peoria,
in the county of Peoria and State of Illinois,
have invented certain new and useful Im-
provements in Filter-Presses; and I do here-
by declare that the following is a full, clear,
and exact description of the invention, which
will enable others skilled in the art to which
it appertains to make and use the same.

This invention pertains to filter-presses for
the separation of distillery-slop and other
products of like consistency.

The object of my invention is to construct

a press that will be continuous in its action,

so that the slop may be run into it continu-
ally and separation of the water and solid
portions will take place and both be carried
away without stopping the press. 'This has
been attempted many times in many differ-
ent ways by me and others;but when the ideas
were put into an actual working machine the
results lcoked for were not forthcoming. The
thick material could not be sufficiently com-
pressed to extract all of the moisture or
enough to make the machine of value, since
the water would pass through such material
to the exit forsuch solid portions and no way
could be found to prevent the mixture of
these parts. However,Il havenow coustructed
a practical working machine to accomplish
the separation of the water from the solid par-
ticles in an easy and thorough manner, and
the same may be readily understood from the
accompanying drawings, in which— |
Figure 1 is a plan view of the lower half of
the maechine, showing a surrounding casing
in seetion. Fig. 21is a view of the same ex-
cept for the removal of the said casing and
some of the interior working portions. Hig.
3 is a perspective view of the casing shown
in Fig. 1, showing a receiving-pipe thereun-
der. Fig. 4 is a plan view of adriving mech-
anism for a conveyer and an automatic clutch
mechanism. Fig. 5 is a plan view of two
serews and a honsing portion therefor. Fig.
6 is a plan view of a portion of half of a cyl-
inder adapted for connection with the hous-
ing shown in Fig. 5. Fig. 7is a side view of
the housing shown in Fig. 5 and a top mem-
ber connected therewith. Fig. 81is a view of

the front end housing, showing two sweeps |

appearance shown in Fig. 9.
is flanged at the rear end, to which 18 bolted

or spiders therein. Fig. 9 is a view of the
rear end of the housing, showing a cylinder
for connection therewith. Fig. 10 is a side
view of a portion of a conveyer. Fig. 11183
a perspective view of a top section of the
housing shown in Figs. 7, 8, and 9. Fig. 12
is a perspective view of the bottom portion
of the same. Ifig. 131is a perspective view of
a portion of thecylinder shown in Fig. 9. Kig.
14 is aside elevation of a shaft fora conveyer
and an automatic elutch mechanism for the
same. Fig. 15 is a plan viewshowing a wire
netting and screen for the conveyer.

The machine consists of a cylinder made
in two sections A and B, (shown in Figs. 9
and 13,) secured together by means of flanges.
The sections are cast with alternating spaces
and bars, as indicated, the flanges atthesides
serving to strengthen the entire member, as

well as a web C at the top and bottom tor the

same purpose. Within the cylinder thus
formed is placed a lining of wire-netting or

other suitable open backing D, and upon that.

is laid a lining of fine gauze or perforated
sheet metal E. Upon one end of the cylin-
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der is bolted a head F, while at the other is

a housing for two screws, one having a right
and the other a left hand thread adapted to
run together, for the purposes hereinafter

stated. This housing consists of two halves

G and H, as shown in the several figures, the
patterns for which are formed by placing
parts of two cylinders together, giving the
This housing

a head K. The other end has the cylinder
A B, as already described. Wheun assem-
bled, the said eylinder is in line with one of
the bores of the housing, and a shaft I runs

| entirely through both bores and has its bear-
ing at one end 1n a stuffing-box J and at the

other in the end of the housing. Sald shatt
carries a conveyer L, which is made in de-
tachable sections, one of which is shown 1n

Fig. 10. These sections are so constructed

that any number of them may be strung on
the shaft, so that the flights may be length-
ened or shortened at will. The shaft portion

- within the housing carries a screw M, which

engages with a secrew N 1n the other bore of
the housing.

asshown, the thread of one fittingsnugly into
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These screws fitinto each other,
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the groove of the other, so that when running | E and run away, thus leaving the solid por-

toward each other, as they must in order to
fit and work at all, there will be no passage
for flnid therethrough, and this is a most im-
portant pointin myinvention. Thesescrews
are made to run toward each other by means
of the gear-wheels O and P on their shafts,
and these cause just the right movement of
the screws to have their threads properly

mesh. DBehind each serew on the shaft is a
spider or sweep Q, and beneath is an open-

ing R for the exit of the solid portions of the
slop. This is clearly shown in Figs. 8 and
12.  In the former figure is shown a spont S
for receiving and carrying away the material
finding its exiv through said opening R. As
shown in Fig. 1, the conveyer I. revolves
away from the observer, as also does the
screw M, while the screw N revolves toward
theobserver; butin Fig. 2 the conveyer would

revolve toward the observer, and if the screws

- M and N were the reverse of those shown in
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Fig. 1 the former would revolve toward the
observer and the latter away from him. In
either case the material would be carried by
the flights toward theexit R, and thespiders or
sweeps would eject it. However, I prefer to
construct the arrangement as shown in Figs.
2 and 3, whereby the screws M and N will re-

volve toward each other at the top, so that

the spiders or sweeps Q, as shown in the lat-
ter figure, will descend upon the exit R and
force the material out. The housing G H is
bored out perfectly smooth, so that the screws
will fit snugly and yet run freely. Further-
more, the angles left at the top and bottom
by the screws are entirely filled by the points
of the housing where the walls come together.
In this way no material, not even water, can
pass to the exit R except it is conveyed by
the flights. When the material is pushed
into the screw, it naturally tries to get past
the serew N; but the thread thereof fitting

80 tightly against the thread and hub of the
serew M it is quite impossible for it to do so,

but must remain below the contacting points

and be finally discharged in the manner de-

scribed. The conveyer revolves within the
strainer K and contacts therewith and in re-
volving keeps said strainer clear of the solid
portions, so that the fluids can readily pass
out through it. A pump T isconnected with
the cylinder through the head F, as shown in
Fig. 2, and serves to supply the machine with
slop to be separated.

The operation of the machine is as follows:
The slop is pumped into the eylinder A B and
pressure is kept up by said pump to the de-
sired height, and the conveyer L, which re-
ceives its motion through the gears U and V
at the front of the machine from any source
of power, carries the slop toward the rear of
the machine.

~structed of the separated bars throughout its

entire length and circumference the water
by its own weight, even without pressure from
the pump,

Now since the eylinder is con-

!;

tions to becarried rearwardly by theconveyer,

and with the amount of openings for the es-
cape of the water the fluids will passaway so
rapidly that by the time the solid portions
have been carried back to the open space be-
tween the conveyer and the serew M it has
become practically dry. This of course is
alded materially by the said secrews M and N.
These latter have a much less lead than the
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conveyer, and consequently donotcarryaway

the material as fast as said conveyer supplies
it. Consequently said serewsactually forma
barrier in a certain sense to the passage of
the material, so that as the conveyer con-
tinually adds the pressure is kept up against

the mass, thereby insuring perfect expulsion
Evidently the pump-pres-:

of the moisture.
sure aids materiallyin this action, also in that
the slop must pass through the conveyer and
being continually stirred the solid particles
are always in suspension and do not clog the
screen by sinking to the bottom. Said pump
alds in forecing out the water by the continual
pressure therefrom, as will be nnderstood.
By constructing the serews M and N as de-
seribed and shown there is no route open for
the water from the slop due tv the pump-pres-
sure except through the gauze and the spaces
through the eylinder A B, and it must be seen
that the handling of the slop and the separa-
tion of the two portions will be complete and
thorough. It must be evident that when a
body of the compressed solid parts has been
formed the friction of the mass against the
lining due to the pressure of the pump and
conveyer will be considerable. Consequently
the mass will be very solid and the water could
not be forced through it, and especially since
the means of exit for the water is so large. I
am perfectly aware that a double-screw ar-
rangement such as I deseribe has been used
forpumping purposes; butto my knowledgeit
has never been used for other purposes, mmuach
less for a filter-press, and I therefore desire to
make it my own for such uses.

As the dried material is carried back to the
exit the sweeps Q force it out through the
opening R and thence to the spout S, from

whence it may be delivered to the nusual drier.

So many attempts at reaching the results
obtained by my device have been made and
met with failure that it has beeun thought to

be almost impossible to construct a continu-

ous filter-press that will properly handle any

kind of slop; but in my machine any kind of

slop or material, whether thick or thin, can
be treated with the same result. In assem-

' bling the parts of the press the halves G and

H are bolted together by meansof their flanges,
thus closing one end of one of the chambers
by the blind end shown in Figs. 9, 11, and 12

at W. The other chamber or bore is open to

continue into the ecylinder A B, which is se-
| cured to the housing by bolts or studs passed
through the holes X in the flanged eylinder,
will freely pass through the gauze | Fig. 9, and the holes Y in the flange of said
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housing. The flights of the conveyer L are
provided with a rubber tip Z, as shown 1n
Fig. 10, whereby the fluids will be more et-
fectually prevented from passing them. This
may also be done in the case of the screws M

and N, if desired; but this will not be found

necessary. |

I surround the eylinder A B with a metal
casing 1, Figs. 1 and 3, which has a trough 2
atits bottom. Saidtroughisinclined toward
one end, so as to carry the fluid to a spout 8
for delivery, as shown. The water from the
slop is ejected from the ecylinder in all direc-

tions, and the jacket or casing will receive 1t |
‘slop to be separated, means for moving the

all and run itaway. InFigs.4and 141chow
an automatic regulator for the press, which
consists of a cylinder 4, opening into the head
F. Saidecylinderisclosed by acap?, through
which is screwed a threaded bar 6. The in-

ner end of the latter carries a head 7 and the

outer end a hand-wheel 8. The thread-bar
is bored out, and a stem 9 passes through it.
The inner end of the latier carries a head 10
and the outer end a fork 11, which straddles
a cluteh 12 on the shaft I. This cluteh has
the projections 13 thereon and revolves with
said shaft, but is free to move alongit, while

the gear U, which has corresponding depres-

sions 14, (shown in dotted lines,) runsloosely
on the shaft and only drives the conveyerand
secrews whentheclutchisinengagementthere-
with. A spring 15is located within the eylin-

der 4 between the heads 7 and 10 and tends to

keepthe clutchaway from the gearU; butthis
action would only be possible if the pressure
within the machine should fall below a point
where the spring would overcome it. In this

case the gear U, though revolving, would not

drive the conveyer. The tension of the spring
can be regulated to operate at any pressure
desired by turning the hand-wheel 8. This
will compress the spring by foreing it more
firmly against the head 10, which may be ar-

ranged to rest against a stop,or the clutch may -
| to fit tightly and revolve together toward one
anotherand preventing passageof fluid there-

be limited to a certain movement by a stop
on the shaft. Aslong as the pump-pressure
is kept up above the tension of the spring the

conveyer and serews M and N will be oper-

ated, and should the latter members carry
away the compressed portions faster than the
slop ispumped in the pressure will lower and

stop the conveyer until the pressure has been

raised sufficiently toagain throw the clutchin.

If for any reason the pump should fail or the

slop-supply be cut off, the machine will auto-
matically stop until the proper conditions are
again established. I do not wish to confine
myself to the exact construetion shown and
deseribed: but the principles under which the
machine is operated will be clearly under-
stood. The sweeps @ may be discarded and
the device will operate with little or mno
trouble. It is important thatthe cylinder be
constructed with separated bars or other
equally open form whereby the fluids will
easily pass out. The pump need not be used,

if desired, since the slop could be entered by i slop toward-the rear of the press,

&

oravity and the resulés would be satisfactory,
though the amount of the material ejected
would be reduced in following this method.
By constructing a press in the manner de-
seribed and providing the automatic reguia-
tor the machine may be left toitself and needs

‘no regular attendant, as the older forms of

presses do. This reduces the cost of opera-
tion. As to the cost of supplying new strain-
ers it may be said that this is seldom neces-
sary; but other devices must be refitted in
this regard at great expense every few months.
I claim— |
1. A filter-press comprising areceptacle for

slop away from the inlet toward the compres-
sion - chamber and a right. and a left hand
serew located at the rear end of the machine,
such secrews adapted to fit tightly and revolve
together and toward each other and also

adapted to earry away the solid particles while

preventing the passage of fluid therethrough.

9. A filter-press of the character described
comprising a eylinder, a conveyer therein for
receiving and carrying away the slop, screws
beyond said conveyer adapted to tightly fit
one another and revolve together and prevent
the passage of fluid therethrough. |

3. A filter-press of the character described
comprising a cylinder for receiving slop, a
conveyer within such eylinder for moving the
slop, aright and a lefthand screw beyond sald
convever, the same adapted to fit fluid-tight
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and revolve toward each other whereby while

the fluid is prevented passing through them
the solid compressed portions are carried
away by the said screws for the purposes seb
forth. | |

4. A filter-press of the character described
comprising an open-work cylinder having a
perforated backing or lining therein, a con-
veyer within the cylinder adapted to revolve

inside said lining, a right and a left hand
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serew behind the conveyer, the same adapted

through and arranged also to carry away the
compressed or solid portions of the slop, there
being a space between the conveyer and the
serews for compression purposes.

5. A filter-press of the character deseribed
comprising a cylinder, a conveyer therein for
moving the slop from the inlet toward the

outlet, a right and a left hand screw beyond

said conveyer, the same adapted to fit fluid-
tight and revolve together whereby the solid
compressed portions of the slop are carried
away while the flnids are held back, there
being a space between the said screws and
the conveyer for compressing the slop under
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treatment from said conveyersubstantiallyas

described. |

6. A filter-press comprising a cylinder per-
forated or open over its entire surface for the
escape of water, a perforated lining therein, a
conveyer within said lining for moving the
an inlet for

130
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the slop at the forward end of the press, a
right and aleft hand screw adapted torevolve

together and toward each other and to fit
fluid-tight, one of the screws adapted to re-

ceive the solid portions of the slop and carry |

them away, while preventing the passage of
fluid therethrough, an outlet for the said solid
portions and means for assisting in ejecting
such portions substantially as deseribed,
there being a space between the conveyer and

the serews for the purposes set forth and de-
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seribed. |

7. A filter-press comprising a receptacle for
slop to be separated the same having an open
wall for the purposes explained a pump for
entering the slop to such eylinder and main-
taining a constant pressure thereon for the
purposes described, a conveyer for stirring
and carrying the slop away from the inlet and
putting it under pressure, a right and a left
hand screw fitted tightly together and adapted

to revolve toward each other and prevent the |

passage of fluid therethrough, but also adapt-
ed to carry away the solid portions of the slop,
an exit for the latter and means for ejecting
the said solid portions therethrough substan-

tially as set forth.
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8. A filter-press of the character described
comprising the cylinder A B, the housing G
H attached thereto, the conveyer L within

the cylinder, the right and left hand screws

M and N within the housing, the former

adapted to carry away the solid slop portions

entering it, both said screws adapted to fit

fluid-tight for preventing the passage of the

fluids of the slop therethrough, there being a
space between the conveyer and the screws

M N wherein the slop is compressed and from |

where it is carried away by said screw M as
described, the gears P and O on the shafts of
the serews M and N respectively for causing
thesaid screws to revolve toward oneanother,
the pump T for entering the slop to the eyl-
inder, the exit-opening R in the bottom of
the housing G H and the sweeps Q on the
shafts of the screws all arranged and oper-
ated substantially as deseribed.

9. A filter-press of the character described

“comprising the cylinder A B, the housing G H

50
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attached thereto, the conveyer L within the
cylinder, the rightand left hand screws M and
N within the housing, the former adapted to
carry away the solid slop portions entering
it, both said screws adapted to fit fluid-tight
for preventing the passage of the fluids of the
slop therethrough, there being a space be-
tween the conveyer and thescrews M N where-
in the slop is compressed and from where it
18 carried away by said serew M as described,
the gears P and O on the shafts of the serews

‘M and N respectively for causing the said

screws to revolve toward one another, the
pump 1" for entering the slop to the e¢ylinder,

l
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| the exit-opening R in the bottom of the hous-
ing G H, the sweeps Q on the shafts of the

screws, and the casing 1 all arranged and op-
erated substantially as described. '
10. A filter-press comprising a cylinder, a
conveyer therein, a pump for entering slop to
the eylinder, a double screw arranged sub-

stantially as described and shown to run to-
- gether in a fluid-tight manner to prevent pas-
sage of fluid to and through the exit for the

solid slop portions, said screws adapted to
carry away sald solid portions and an auto-
matic regulator consisting of a pressure-cyl-
inder attached to the cylinder or body of the
press, a spring-actuated piston-head therein
adapted -also for movement by the pressure

of slop within the main eylinder, said piston-

head adapted to connect and disconnect the
driving mechanism of the conveyer substan-
tially as set forth and described and for the
purposes explained. |

11. Inafilter-press, acylinderforreceiving
slop to beseparated, arevolving compression-
screw therein for receiving the slop, there be-
ing openings in the cylinder for escape of the
fluids, said screw adapted to keep the open-
ings free to permit exit of such fluids there-
through and also to push the solid portions
along the eylinder toward an outlet for such
solid portions, a pair of revolving screws at
the rear end of the eylinder between the first
screw and the outlets for the solid portions,
such serews adapted to work together fluid-
tight to prevent passage of the fluids of the
slop to the said outlet but said screw receiv-
ing and carrying the solid portions to such
outlet. |

12. In a filter-press, a cylinder having per-
forations therein its entire length, a revolv-
ing screw therein, a strainer between the
screw and the cylinder and within which and
against which the said screw is adapted to
turn, an imperforate cylinder at the rear of
the periorated cylinder, the same forming a

continuation of thesaid first eylinder, a third

cylinder also imperforate and lying by the
side of the first imperforate cylinder, the two
latter communicating with one another as
shown, said third cylinder having no connec-
tion with the perforated cylinder, a revolving
screw within each of the imperforate eylin-
ders, one being a right and the other a left
hand screw adapted to revolve together in a
fluid-tight mannerto prevent passage of fluids
therethrough while receiving and ejecting
solid slop portions as set forth.

~In testimony whereof I affix my signature
In presence of two witnesses.

FREDERICK S. GUY.

Witnesses: - -
FRANK T. MILLER,
- J. H. BLUTCH.
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