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MELINDA PECK, OF
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- SPECIFI_CATIOI\T fomiug _p_a,ft of Le_tters: Patent No. 560,627, dated May 19, 1896, _

- A}ﬁplication ﬂledMaroh 28,1894.

TS.e.:ria;l No, 505,417.5 (No _Iudclel..)

-~ To all whom it may concern:

__'IIO

for obtaining a more perfect separation of

Be it known that I, ORRIN B. .PEOK; a Clfl-

zen of the United States, residing at Chicago,
in the county of Cook and State. of Illinois,

have invented a new and useful Improvement

In Centrifugal Separators, of which the fol-

lowing is a specification. | .

My invention relates more particularly to
centrifugal ore-separators, and has for its
principal object the provision of a machine

lighter from heavier material whilein a fin ely-

- divided state by subjecting it to centrifugal

foree, liquid flow, and other forces, and vary-
Ing the intensity of the centrifugal force ap-

proximately as the intensity of the liquid

forces are varied during separation. |
As is well known, in the passage of a con-

': stant quantity of water through a channel or

20

passage whose sectional area is varied, the

- velocity of the flow will vary inversely as the

~area of the channel, and its kinetic energy

~ will consequently be varied as the square of
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s

Jocity of _
of the liquid, thus destroying the ratio of

its velocity. . Therefore if a separating vessel
‘having its separating-surface forming one

wallof a channel or passageis rotated with suf-

ficient rapidity to develop a minimum desired

intensity of centrifugal force, and as the ma-

“terial under treatment accumulates on the
> separating-surface a constant quantity of
~water or other liquid is introduced therewith,

which at the beginning of the operation de-

veloped by its velocity of flow the impulse
‘necessary to carry away lighter material and

allow the heavier to be precipitated and ac-

cumulated, the latter will decrease the area

of the channel, resulting in an increased ve-
low and largely-increased impulse

intensity of the liguid and centrifugal forces,
and in consequence causing some. of the
heavier material to be carried off with the

- lighter. Now the centrifugal force developed
varies directly as the square of the speed of
rotation, and to overcome the above difficulty
the speed of rotation of the treatment vessel

18 increased approximately as the velocity of

50

flow of liquid in the channel or passage, thus
maintaining the ratio between or the relative
degree or proportion of the forces approxi-

- mately constant throughout the operation.

The heavier material is held against
‘arating-surface with gradually-increasing

ner surface of the supporting-cylinder. '
ring C" at the feed end has an annular inside

he sep-

hy.
L

force to resist the tendency of the increased

impulse of the liquid to wash it away with s |

the lighter, while at the same time the material

| i8 subjected to other varying forces to insure

its more perfect separation. I attain these

results by the mechanism illustrated in the |

accompanying drawings, in which— = 6o
Figure 1 is a top plan view of the entire

machine. Fig. 2 is a central vertical longi-
tudinal section through the treatment vessel.

Fig. 3 is a transverse section on the line 3 of
Kig. 1. Fig. 4 is a transverse section on the 65
line 4 of Kig. 1. Fig. 5isasectional detail on
the line 5 of Fig. 1, showing the belt-shifting

| cams. Ifig. 61is a sectional detail on the line

6 of Fig. 1, showing the mechanism for oper-
ating the material-feeding valve; and Fig. 7 7o
is a similar view on the line 7 of Fig. 1 of the

liquid-feeding valve. All sections are taken

in the direction indicated by the arrows.
Similar letters of reference refer to like

parts throughout the several views. -

A designates a base-plate upon which, in
standards A' A, is journaled a supporting-
frame a, preferably of cylindrical form, and
having upon its exterior a conical belt sur-
face or pulley o', by which it is rotated by 8o

means of a belt a?, passing overa cone-pulley

B on the counter-shaft B’, preferably sup-
ported in standards on the base-plate. This
shaft is driven by a pulley b, belted to any
source of power. | 83,
- Within the outer cylinder or frame is pref-
erably supported a light vibratable interme-
diate or separating cylinder C, provided with
a separating-surface 0’ and yieldingly sup-

ported by means of elastic rings C' C* C?, pref- go

erably of rubber, interposed between the ex-
terior of the separating-cylinder and the in-
The

groove ¢, into which the end of the separating- 95

cylinder projects, forming a practically wa-

ter-tight joint, thus preventing material and -
liquid from passing between the cylinders.

‘The rings C* C? have upon their outer surface

an annular projection ¢', which engages an 100
annular groove ¢® in the interior of the sup- |

 porting-cylinder, thus preventing the longi-



1O

20

b

tudinal displacement of the rings during the
vibration of the separating-cylinder, which 18
permitted by the elasticity of the supporting
means. These rings 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 movementof the separating-cylinder.

At the discharge end of the treatment vessel
the separating-cylinder projects beyond the
supporting-cylinder, and has secured uponits
exterior a ring D, on which is an annular pro-
jection D'. DBelow the treatment vessel is a
short shaft d, supported in a bracket bolted
to the base-plate. This shaft has a pulley ',
by which it is rotated by a belt from a pulley
d” on a counter-shaft 3'. Upon the otherend
of the shaft is a wheel K, having upon its
surface a cam-groove I, which engages the
projection D' during 1ts rotation, causing the
separating-cylinder to be rapidly slightly re-
ciprocated and Imparting thereto shocks or
vibrations, thus assisting in the separation of
the material.

Within the separating-cylinder extends the
inner, preferably hollow, agitating cylinder
or shaft e, supported in standards on the base-
plate and extending through an adjustable
stuffing-box e’ at the feed end of the support-

30 ing-cylinder, the packing of which may be
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compressed by a threaded gland or plug é?,
thus insuring a practically water-tight joint.
This inner cylinder is rotated at a different
speed from the separating - surface, prefer-
ably faster, by a cone-pulley J', over which
passes a belt J from a cone-pulley J? on the
counter-shaft B’
by a partition e® into two seetions It and T,
Into the section I extends a non-rotatable
pipe f through a stuffing-box f', by means of
which material in a finely-divided state and
mingled with a liquid, preferably water, isin-
troduced into the section, and from there by
the orifices /* into the separating-cylinder at
or near the feed end, as indicated by the ar-
rows in Iig. 2.

At the opposite end of the inner cylinder,
into the section I, extends a non-rotatable
pipe G through a similar stuffing-box G'.
Through this pipe a liquid, preferably wa-
ter, 18 1ntroduced, which passes preferably
through the hollow projections or tubes ¢,
screwed or otherwise secured in the holes ar-
ranged along the inner cylinder, and flows in
jets against the material accumulated on the
separating-surface, as indicated by the ar-
rows in Kig. 2, the longitudinal movement of
the cylinder C bringing a greater area under
their action. The impact of these jets aids
in separating lighter from heavier material
and causes 1t to become wholly or partially
suspended 1n the liquid for the purpose of
discharge, this action being assisted by the
agitation imparted to the material by the di-
rect contact of the tubes as they pass through
it. The flow of liquid in the pipe G is con-
trolled and regulated as desired by means of

The cylinder ¢ is divided

560,627

a valve G® The inner cylinder is slightly
tapered from the feed to the discharge end of
the treatment vessel, being smallest at the

latter point, thus maintaining a practically
constant velocity of flow through the entire

length thereof by increasing the arca of the
channelor passage in approximately the same
ratio as the quantity of liquid is increased by
the added number of jets. If also permits
the lighter material to expand or move more
freely in this portion of the channel at which
if is about to be discharged, and also decreases
the agitation produced by the impact of the
jets of liquid and the action of the tubes upon
the accumulated heavysubstances by remov-
ing them farther from the surface upon which
it rests, thus insuring more perfect separa-
tion by preventing the remingling of the ma-
terial,

About the discharge end of the separating-
cylinder is a hood II to receive the material
flowing therefrom, and to this are connected
branch pipes H' 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-secrew, and being so arranged 1n Prox-
imity to the end of the separating-cylinder
that the material discharged therefrom is 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 intensity of
the centrifugal force, the degree of agitation,
and the feed of material and liquid to the
separating-surface the antomatic mechanism
is preferably used which will now be de-
seribed. These actions might, however, be
otherwise effected—manually, if desired.

Upon the extremity of the counter-shaft B’
is secured a frietion-disk I, against which
bears a friction wheel or roll I', adjustably
bolted to a short shaft ¢, supported 1n a stand-
ard Dbolted to the base-plate, carrylng upon
its opposite extremity a gear4’, which meshes
with a gear 2 upon the shaft I, suitably sup-
ported. UponthisshaftIisa worm K',which
cngages a worm-wheel IX* upon a longitudi-
nally-extending shaft £°. To this shaft are
secured two bevel-gears k& L&' and two cams
I.T/. Thebevel-gears k' engage bevel-gears
[ I' upon. the ends of stub-shafts M M, sup-
ported on the hase-plate. These shafts also
carry the cams m m', against the surface of
which bear rollers N N’ upon the ends of rods
n ', passing through brackets bolted to the
base-plate. Upon these rods sleeves O O"are
secured by set-serews and carry belt-shifting
bars o o', the latter being further supported
by sleeves 0% 0% sliding on a rod P, and sleeves
0® 0%, sliding freely on the shaft % The belt-
shifting bars have at their extremities verti-
cally-extending rods P’, which engage the
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" opposite sides of the belts a2 J, causing them |
to be shifted from one end of the cone—pulleys

to the other, thus varying the speed of rota-
tion of the sepamtmﬂ'-sm face, and agitating
means, as the rods n n/, are moved ba,ek :md
forth by the rotation of the cams. The roll-

~ers N N’ are held constantly against the faces

of the cams by spiral springs p p, encircling
the rods n 7' and bearing against the sleeves
0 o' and the supportm mbraclzets The cams

- L L' have bearing against their surface. 1011-

15

ers Q Q' upon the ends of the stems g ¢’ of

the material and liquid feeding valves R R/,

respectively. - The valve- stems are Suppor ted
by the intermediate bracket 7 and have em-
bracing them spiral springs ¢ ¢/, which bear

ag amsb the valves and adj ustable collars 7 r*,

. secured thereon by set-serews for the pur pose

20

of adjusting the tension of the springs, main-
taining the rollers in constant contaet with

the f.;we of the cams, and permitting the valves
to be periodically opened and elosed as they.

rotate. "L'ovarytherate at which these parts

are actuated, the friction-wheel I'may be ad-

justed towmd and from the center of the fric-

- tion-disk I, thus varying its speed of rotation,

and consequently the length and fr equency
~of the periods during Wthh material and lig-
‘uid are fed, and the rate of change in the
“speed of rotation of the separ :-:Ltmfr—muface
“and agitating-cylinder.

When a separating vessel or cylmdel is
used of sufficiently large diameter to permit
an accumulation or head of liquid at the re-
ceiving end to secure, by the centrifugal force
generated therein, the desired fome'of flow
throu ogh the same, the packmﬁ—bo*{e% are prei-

- erably dispensed with.

40

 tion has just begun.
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The operation of the machine is as J:'ollows

In the position.in which the elements are

shown in the drawings the period of separa-
The valve R is open to
1ts fullest e‘xtent allowing a proper amount
of material to be introduced into the treat-
ment vessel, which is being rotated at a speed
sufficient to develop the desued centrifugal

force, causing the material to move toward a
'1:)0%1131011 Eubout the outer diameter of said
vessel and to be there separated, while the
valve R'is opened sufficiently to allow liquid

enough to flow in to submerge the material

~and allow the lighter pmtmn to be held in

55

6o

suspension for the purpose of discharge. At
the same time the driving-belts are at the
largest diameter of cone- pulleys a' J', which
are Lhus being rotated at their slowest speed.
As the sepmatmn proceeds and the cams ro-
tate, the material - valve is plefelably grad-

u:;hlly closed, whilethe liquid-valveisheldina

constant posmfm by the uniform portion of its

~ cam, there preferably being but a small

~larly tothat of the 11qu1d-va1ve The belt 018 |

amount of liquid intr ocluced with the mate-
rial. If desired, the rate of feed of material
might be mamtmned constant during separa-

tion by making the actuating portlon of its

can for this per 1od of nmfmm diameter, simi-

creased.

| Would be obtained.

QT :-:Ldua,lly shifted to the smaller diameter of
pulley ', increasing the speed of rotation of
the treatment Vessel in the same ratio as the

increase of the velocity of flow of the liquid by

70

the accumulation of material or the centrif- |

ugal force, as the momentum and belt J is
'51m111Laneously moved in the same direction, .

gradually inereasing the rotation of the i in-
ner cylinder in the same relative degree or
proportion as that of the treatment Vessd

‘and therefore the agitation produced by the

motion of the tubes and the impact of the

jets of liquid, by which means the lighter is.
‘partially or wholly separated from the hezwlel
material, suspended in theliquid, and passed

8::;-'

throu-:rh the treatment vessel, for. the most

part Wlthout frictional contact with the sepa-

rating-surface, and discharged without car-
Tying heawer substances mth 1t.
points « on each of the camshave come under

‘When the

the rollers on the belt-shifting bars and valve- '

stems, this oceurring Slmultaneously, the
sep&mtwn and dlSChEbl ge of lighter material

will have been a,ccemphshed and the mate-
rial-valve is abruptly closed, the liquid-valve
opened wide, the speed of rotation of the ves-

sel suddenly decreased, and the mpldlty of
rotation of the agltating means slightly in-

ugal force and increased agitation and theim-
the heawel mater 1al, which is thus dlSC]lEbI’ﬂ'e(l

into pipe H?, the valve h being properly ad~
justed to receive it.. This condﬂ;mn and op-

90

95
This 1esults in decreased centrif- .

.. pellent force of the flow of liquid dislodging =

I00.

eration of elements contmue uniform until

the points 4y on the cams come under the roll-

ers, when the initial condition in the vessel

18 restored and the period of sepamtwn re-
commences. -

- Although the term ¢ cy lindrical’ ” has been
applied throu ghout to the three portions of

the trea’ument vessel for the sake of brevity,
this form is not absolutely essential to the

operation of the machine and any other might

be employed by which the desired 1esults

c]zumq |
1t is obvious that many cha,nﬂ‘es and m0d1~

1t 1s to be understood in
this wenenc sense in both description aud_ |

1.05 .

11O

txs

fications in the details of constmctlon 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

under which the machineis operated, without
departing from my invention.

In my applications Serial Nos. 505,410,
505,413, 505,416, and 505,418 1 claim certain

| features shown ::md descrlbed but not clalm ed

herein.

120

125

What I claim as my mventlon and desire

to secure by Letters Patent, is-—

1. Ina centrifugal separ ator the combina- '

tion of arotatable cyhnder,ro’rabable agitating
means supported therein to aid sepamtmn

1’30

and discharge of material, means for prevent-

ing the dlscharﬂ'e of heamer substances with

the lwhter by varying the speed of rotatlon_
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of the eylinder approximately as the force of
flow over the separating-surface is varied dur-
ing separation, and means for effecting the
removal of heavier substances by decreasing
the speed of the cylinder and increasing that
of the agitator, substantially as described.

2. In acentrifugal separator, the combina-
tion of arotatable cylinder,rotatable agitating
means supported therein to aid the separation
and discharge of material, means for prevent-
ing the discharge of heavier substances with
the lighter by varying the speed of rotation
of the cylinder approximately as the force of
flow over the separating-surtfaceis varied dur-
ing separation, and automatic means for de-
creasing the speed of the cylinder and 1in-
creasing that of the agitator to elfect the re-
moval of heaviersubstances, substantially as
described.

3. Ina centrifugal separator, the combina-
tion of a rotatable cylinder, pipes forsupply-
ing material and a liquid thereto, cams for
controlling the supply of material and liquid
and speed of rotation of the cylinder, and a
cominon adjustable speed-gearing for actuat-
ing all the cams, substantially as desecribed.

4. In a centrifugal separator, the combina-
tion of a rotatable cylinder, pipes for supply-
ing material and a liquid thereto, an agitat-
ing-shatttherein,camsforcontrollingthesup-
ply of material and liguid and speed of rota-
tion of the cylinder and agitating-shatt, and
a common adjustable speed-gearing for actu-

ating all the cams, substantially as described.
ORRIN B. PECK.

Witnesses:
M. L. ALLEN,
R. H. GARMAN.
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Correction in Letters Patent No. 560,627.

It is hereby certified that Letters Patent No. 560,627, granted May 19, 1896, upon
the application of Orrin B. Peck, of Chicago, Illinois, for an improvement in “Cen-
trifugal Separators,” were crroneously issued to Melinda Peck as sole owner of the
invention ; whereas said Letters Patent should have been issued to The Patent 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 read with this correction
therein that the same may conform to the record of the case in the Patent Ofhee.

Signed, countersigned, and sealed this 23d day of June, A. D. 1896.

[SEAL.] JNO. M. REYNOLDS,
Assistant Secretary of the Interior.

Countersigned:
S. T. IF1SHER,

Acting Commissioner of Patents.
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