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. terial to be carried off with the lighter.

| FFICE.

ORRIN B P]LCK OF CIIIC‘AGO ILLI\IOIS ASSIGNOR TO MELINDA PEQK OF
. SAWIE PLAOE |

CENTRIFU GAL SEPARATOR

SPECIFICATION formmg part of Letters Pa,tent No 560 626 d&ted May 19, 18961

Applmatwn filed Mawh 28, 1804, Semal NO. 505 416

(No mndel )

To all whom it may concern:
. DBe it known that I, ORRIN B. PECI{, a (311;1-
i zen of the United Stcmtes residing at Chicago,

~ in the county of Cook and -State of . 111111013

- 5 haveinvented a new and useful Improvement

in Centrifugal Separators, of which the fol-_ ration.

lowing is a specification.
My mventmn relates more par tmula,lly to

- 10 principal object the provision of a process
- and machine- for obtaining a more perfect
separation of lighter fwm heavier material

~ while in a ﬁnely--dlmded state by subjecting

1t to centrifugal foree, varying hqmd flow,

- 15 and other forces and maintaining the 1el&twe

degree or proportion of the contllfuﬂal and

| 11q111c1 forces appr oxunately constant dmmn |

_the operation. -
“As is well known, in the passafTe of a con-

20 stant quantity of water through a channel or

- passage whose sectional areais varied the ve-

~locity of the flow will vary inversely as the |

area of the channel, and its kinetic. energy
- will consequently be varied as the square of
25 its velocity. Therefore if a separating vessel

having its separating - surface fmmmfr one

- wall of a channel or passage is 10‘[&1;6{1 with
sufficient rapidity to develop a minimum de-
~sired intensity of centrifugal force and, as the

- 30 material under treatment accumu ates on the

. separating - surface, a constant c quantity of

water or other liquid is introduced therewith,

~ which at the beginning of the operation de-

veloped by its V@lOGlty of flow the impulse |

35 necessary to carry away lighter material and
| allow the heavier to be pr eclpltated and ac-
“cumulate, the latter will decrease the area of

- the ehannel resultingin an increased velocity
of flow and lﬂro‘ely--mereased impulse of the

40 liquid, thus destroying the ratio of 111tens1‘ry

~ of the liquid and centrifugal forces, and in
consequence causing some of the heamer méa-
To
- overcome this di: ﬁeulty, the flow of liquid to
45 the treatment vessel is decreased in the same
- degree or pwportlon as the area of the chan-
_'nel or passage is decreased by the accumula-
- tion of heavier material. This reduces the

~velocity of flow, and: consequently the 1mpulse

o 50 of the liquid, and maintains the ratio of in-
tenslty of the forces app1 ommately eonstant ;

" nmehme

lme 4 of I‘Iu 1.
on the lme 5 of Hig.
1 11‘3" cain.
line 6 of Fig. 1 showing the mechanism for

] of thehqmd feeding valve.

‘anannulargroove ¢® in the mtemm of the sup-

| t11101wh0ut the operation, thereby pr eventmﬂ* :

the 11e.€wlel substances from being emlled
away and discharged with the llﬂhtel - Atthe

same time the ma,teual is sub,]ected to other gg

varying forces to insure its more perfect sepa-
T attain these results by mechanism
111115131 ated-in the aecmnpan} ing (11 awings, in

centrifugal ore- sepm*a,tms and has for its |

Figure 1 is a top 1:)1&11 view of the emne 60
I‘w 2 is a central vertical longi- -
tudinal seemon through the treatment ve S&,el .
I‘w. 3 is a transverse se(,tmn on the line 3 of
I‘10 1. TFig. 41is a tr ansverse section :on the-

1, showing the belt-shift-
I*lﬂ 018 a seetlonal detail on the

opela,tmw the mateucﬂ feeding valve; and
Fig. 7 is a similar view on the lme 7 of Fig. %o
All sectionsare
takeninthe direction indicated by the arrows.
Similar letters refer to like pmts through-

out the several views.

A designates a base- plate, upon whwh in 4 5

standards A’ A', is journaled a sup]pmtmu- R

frame «, prefembly of cylindrical form, and -

having upon its exterior a belt surface or
| pulley a by which it is rotated by means of

a belt passing over a pulley B on the counter- w |
shaft B', preferably supported on standards
on the babe plate, said counter-shaft being
driven by a pulley ¥’ belted to any source of-
POWer.

erthm theloutel eylmdueal frame is p1 ef- 8 5'_ o

erably a light vibratable intermediate or sep-

arating cy hndel C, provided with a separat-
nfr—-surface b and yieldingly supported by
means of elastic rings C' C? C?, preferably of
rubber, mterposedbetween the exterior of the go -

.;mtermedmte cylinder and the interior sur- =

face of the supporting-cylinder. The ring ¢’
at the feed end has an annular inside groove

¢, into which the end of theseparating-cylin-
. der projects, forminga practically water-tight 93

joint and Lhus: pleventmﬂ the material and o

_.,11qu1d from passing between the cylinders.

The rings C* C* have upon theu outer sur-
face an aJnnu]a,r projection ¢, which engages

'-portlnff—eylmdel thus pleven’nmn the longi-
tudmal dlsplacement of the 111:1~Dp durmﬂ" the_ o

I‘lﬂ‘ 5 is a sectional detail 6: o

100 -
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~vibration of the separating-cylinder, which 1s

permitted by the elasticity of the supporting
means. 'Theserings are compressed between
the cylinders to a sufficient degree to insure
their rotating together at approximately the
same speed, yet allowing the longitudinal vi-
bratory movement of the separating-cylinder.
At the discharge end of the treatment ves-
sel the separating-cylinder projects beyond
the supporting-cylinder and hassecured upon
its exterior a ring D, on which is an annular
projection D’. DBelow the treatment vessel 1s
a short shaft d, supported in a bracket bolted
to the base- plate. This shaft has a pulley d’,
by whichitis rotated by a beltfrom the 1:)111103?‘
* on the counter-shaft B’. Upon the other
end of the shaft is a wheel E, having upon
its surface a cam-groove Ii',which engages the
projection D’ during its rotation, causing the
separating-cylinder to be rapidly slightly re-
ciprocated, imparting thereto shocks or vibra-

tions, thus assisting in the separation of ma- -

terial.

Within the separating-cylinder extends the
inner preferably hollow agitating cylinder or
shaft e, supported in standards on the base-
plate and e\itendmﬂ through an adjustable
stuffing-box ¢, WhOSG packmn may be com-
1)1‘(3886(1 by the threaded oland orpluge?, form-
ing a practically Water-tight joint at the feed
end of the supporting-cylinder.
at a different speed from the separating-sur-
face by a cone-pulley J', over which passes a
belt J from the cone-pulley J° on the counter-
shaft I3'. This cylinder 1s divided by a par-
tition ¢* into two sections I and K'. Into
the section I extends a non-rotatable pipe
f through a stuffing-box f' similar to e
Through this pipe the material to be sepa-
rated in a finely-divided state and mingled
with a liquid, preferably water, is introduced
into the section and from there by the ori-
fices f*into the separating-cylinderat or near
the feed end.

At the opposite end of the inner uylmder
intosection I extends a non-rotatable pipe G,
through a similar stuffing-box G'. Throu g'h
this pipe a liquid, preferably water, 1s 1ntro-
duced, which passes, preferably, through the
hollow projectionsortubes ¢,screwed or other-
wise secured in orifices arranged along the in-
ner cylinder, and flows in jets against the ma-
terial accumulated on the separating-surface.
The impact of these Jets alds in separating
lighter from heavier material and wholly or
partially causing it to become suspended 1n
the liquid for the purpose of discharge, this
action being assisted by the agitation 1m-
parted to the material by the direct contact of
the tubes as they pass through it. The flow
of water into the section It is controlled and
regulated, as desired, by means of a valve G~

The inner cylinder is slightly tapered from
the feed to the disecharge end of the treatment
vessel, being smallest at the latter point, thus
maintaining -practically constant velocity of
flow throughout the entire length thereof by

It is rotated

560,626

increasing the area of the channel or passage
in approximately the same ratio as the quan-
tity of liquid is increased by the added num-
ber of jets. It alsopermits the lighter mate-

rial to expand or move more fleely in this
portion of the channel at which 1t 1s about to
be discharged, and also decreases the agita-

tion produced by the impact of the Jets of
liquid and the action of the tubes upon ac-
cumulated heavy substances by removing
them farther from the surface upon which
they rest, thus preventing the remingling of
the material and insuring more perfect sepa-
ration.

About the discharge end of the separating-
cylinder is a hood II to receive the material
flowing therefrom, and to this arc connected
branch pipes X' II? for receiving the lighter
and heavier material, respectively, the en-
trance thereto being controlled by a valve /i,
which may be operated as desired. Within
this hood upon the inner cylinder is prefer-
ably placed a circular plate /', secured thereto
by a set-serew and being so arranged in prox-
imity to the end of the separating-cylinder
that the material discharged therefrom 1s de-
flected into the hood, and at the same time
the flow from said cylinder is so checked as
to allow the material to be submerged in the
liquid to attain the suspension of the lighter
portion.

For the purpose of varying the feed of lig-
uid and material to the separating-surface
and the degree of agitation imparted, the au-
tomatic mechanism is preferably used, which
will now be described. These actions might,
however, be otherwise effected—manually, if
desired.

Upon the extremity of the counter-shaft i’
is fixed a friction-disk I, against which bears
a friction wheel orroll I', achustably secured
by a set-screw to a short shaft 2, supported in
a standard bolted to the base-plate, carrying
upon its opposite extremity a gear <', which
meshes with a gear +° upon the shaft K, suit-
ably supported. Upon thisshaft IL1sa worm
K’, which engages a worm-wheel K* upon a
longitudinally -extending shaft k. "To this
shaft are secured a bevel-gear k' and two cams
L L. The cams L L' have bearing against
their surface-rollers M M’ upon the ends ot
the stems m m' of the material and liguid
feeding valves N N' respectively. The valve-
stems are supported by the intermediate
bracket n# and have embracing them spiral
springs »n' n', which bear against the valves
and adjustable collars n° %, secured by set-
screws to the stems for the purpose of adjust-
ing the tension of the springs, maintaining
the rollers in constant contact with the face
of the cams, thus permitting the valves to be
pemodmﬂlly opened and closed as the same
rotate.

The bevel-gear k' engages a bevel-gear O
upon the end of a stub-shaft O, supportedin
a bracket onthe base-plate. This shaftalso
carries a cam o, against the surface of which
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~ bearsaroller o’ upon the end of a rod P, pass-
- ingthrougha bracket.bolted to the base-plate.
Upon this rod is a sleeve P’, secured thereto

5

- tically-extending rods Q', which engage the |

IS

.:.15

by a set-screw which carries the belt-shifting
bar p, the latter being further supported by
a sleeve p', sliding on the rod Q, and a sleeve

p*, sliding freely on the shaft k. This belt-

shifting bar has at its outer extremities ver-

opposite sides of the belt J, causing it to be
shifted from one end of the cone-pulleys to

“the other, thus varying the speed of rotation
- oftheagitating-cylinder as the rod Pis moved

back and forth by the rotation of the can.
The roller is held constantly against the face
of the cam by a spiral spring g, encircling the

- rod and bearing against the sleeve P’ and

- the sup

20

porting-bracket. Tovary the rate at
which these parts are actuated, the friction-
wheel I' may be adjusted toward or from the

~center of the friction-disk I, thus varyingits
speed of rotation, and consequently the fre-
quency and length of the periods during which.
-material and liquid are fed, and also the rate

of change in the speed of rotation of the agi-
tating-cylinder.

When a separating vessel or eylinder is

- used of sufficiently large diameter to permit

30

-

an accumulation or head of liquid at the re-
celving end tosecure the desired force through

~ the same, the packing-boxes are preferably
~ dispensed with. ' . -

35

The operation of the machine is as follows:

In the position in which the elements are
shown in the drawings the period of separa-

tion has just begun. The valveN is open to

- its fullest extent, allowing a proper amount

40

- opened sufficiently to allow liquid enough to
flow in with the material to submerge it and

~the driving-belt J is at the largest diameter
ot cone-pulley J', rotating the inner cylinder

55
- flow therethrough, the liquid - valve is also

of material to be introduced into the treat-
ment vessel, which is being rotated at a speed

sufficient to develop the desired centrifugal

force, causing it to move toward a position
about the outer diameter of said vessel and
to be there separaled, while the valve N’ is

allow the lighter to be held in suspension for
the purpose of discharge. At the same time

or shaft at its lowest speed. As the separa-
tion proceeds and the cams rotate, the mate-
rial-valve is gradually closed, and as the ma-
terial accumulates on the separating-surface,
decreasing the area of the channel or passage
and thus tending to increase the velocity of

- gradually closed by the increasing radius of

6o

its cam, decreasing the quantity fed in the

~same ratio as the area of the channel or pas-

sage 1s being decreased during the operation

~ and thus maintaining the relative degree or

proportion of the centrifugal force and the
impellent force of the flowing liquid approxi-
‘mately constant, thereby preventing the

heavy material from being carried away and
discharged with the lighter.

_ The belt J dur-
Ing this period is allowed to remain at the

largest diameter of pulley J' by the uniform
portion of its actuating-cam which is of least

diameter, maintaining the speed of rotation
approximately constant, and therefore the

70

agitation produced by the motion of the tubes. |

and the impact of the jets therefrom.. By -

this means the lighter is partially or wholly

separated from the heavier material, sus-

pended in the liquid, passed through the

treatment vessel without frictional contact

with the separating-surface, and discharged
without carrying heavy substances with it.

When the points & on each of the cams have
come under the rollers on the valve-stems and

the belt-shifting bar, this oceurring simul-

taneously, the separation and discharge of
the lighter material will have been accom-
plished and the material-valve is abruptly

closed, the liguid-valve widely open and the
rapidity of rotation of the agitating means

greatly increased, resulting in increased agi-
tation and impellent force of the flow of lig-
uid, dislodging the heavier material and dis-

properly adjusted to receive it. This condi-
tion and operation of elements continue uni-

75

80

Q0

~charging if into the pipe H?, the valve being

form until the points % on the cams come un-

der the rollers, when the initial condition in
the vessel is restored and the period of sepa-

‘ration again recommences. |

Although the term ¢ cylinder” has been ap-
plied throughout to the three portions of the
freatment vessel for the sake of brevity, this
form is not absolutely essential to the opera-

tion of the machine, and any other might be

employed by which the desired result would
be obtained. Itis to be understood in this
generic sense in both description and claims.

It is obvious that many changes and modi- -
fications in the details of construection of the

various parts of the mechanism herein de-

scribed may be made as desired by the con-

structor, or to best suit the varied conditions

95

TOO0

105

I10

under which the machine is operated, without

departure from my invention. |

In my applications, Serial Nos. 505,410,
005,413, and 505,418, filed March 28, 1894, T
claim certain features shown and described

“but not claimed herein. - -
What I claim as my invention, and desire
1o secure by Letters Patent, is—

L. In a centrifugal separator, the combina-
tion of a cylinder adapted to be continuously

rotated at an approximately constant speed,

a rotatable agitator therein, and automatic
means for varying the speed of said agitator,
substantially as described. -

2. In a centrifugal separator, the combina-
tion of a cylinder adapted to be rotated at an

approximately constant speed, a shaft or cyl-

inder therein, belt-shifting mechanism for
controlling the speed of rotation of said shaft,

and a cam for actuating the same, substan-
tially as described. - - |

3. In a centrifugal separator, the combina-
tion of a eylinder adapted to be rotated at an

II5

120

125

130 .

approximately constant speed, a shaft or eyl-
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inder therein, belt-shifting mechanism for
controlling the speed of rotation of'said shatft,
a cam for actuating the same, and adjustable
speed-gearing for rotating said cam, substan-
tially as described.

4. In a centrifugal separator, the combina-
tion of an outer rotatable cylinder, pipes for
supplying material and a liquid thereto, a ro-
tatable shaft or eylinder within said outer eyl-

inder, cams for controlling the supply of ma- 1o
terial and lignid and speed of rotation of the
shaft, and a common adjustable speed-gear-
ing for actuating all the cams, substantially

as described.
ORRIN B. PECIs.
Witnesses:
M. . I.. ALLEN,
R. H. GARMAN.




Correction in Letters Patent No. 560,626,

It is hereby certified that Letters Patent No. 560,626, granted May 19, 1896, upon

~ the application of Orrin B. Peck, of Chicago, Illinois, for an improvement in ¢ Cen-

trifugal Separators,” were erroneously issued to Melinda Peck as sole owner of the

invention; whereas said Letters Patent should have been issued to The Putent Title

Company, of same place, said The Patent Title Company being assignee, by mesne assign-

ments, of the entire interest in said invention, as shown by the assignments of record

in this Office; and that the said Letters Patent should be rcad with this correction

therein that the same may conform to the record of the case in the Patent Office.
Signed, countersigned, and sealed this 23d dav of June, A. D. 1896.

|SEAL.] JNO. M. REYNOLDS,
Assistant Seeretary of the Interior,
Countersigned :
S. T. FisHER,

Acting Commisswoner of Patents.
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