ENTED DEC. 27, 1904.

-
i1

T PAT

~ No. 778,355. S

~ T.B. FREAS.
. CENTRIFUGAL MACHINE.
- APPLICATION FILED SEPT. 6, 1004,

9 SHEETS—SHEET 1.

\ . | . >
m

R '

L

|

. . a
- »

'_

e e i Ve T Ny, ..___._....l_.."r..!......._...,.__.r....H

\__...____...._...._____. \..._....\.._1..1

RYR g

_ . SR R T

..r.. e e, -ll! ..ll. T e lrrlf-rrrllﬂ.llhl.lllh-lhlfﬂlnllnllullullﬂlfllullr

WL

..._1.._....\....__.,._____..\.._...\

......._.l....r....rlr....r..l...._._..l._, ..r d
:
_._..

' . I‘r...r..r,..l_r..ful..._.......l..al.r...l.. -

e e ———

_......!..nnﬂ..._\ u§ _

T, T e T ™ e e \
A

emw

-

!
1
|

m

N
m
A

-
b —
- -

977

Freas,

'
—

C

Witesses:




No.778,865.  PATENTED DEC. 27, 1904.
. T,B.FREAS. - ’
CENTRIFUGAL MACHINE.

- APPLICATION FILED SEPT. 6, 1804,

: él i ‘ | &Z .

2 SHEETS—SHEET g2, °

— [ — [ ——
-
—_—— — '
—r Jp—
wwm -
———

.

I\
4;:-

—-_— ———

m..\\w

o Tl T ,..-'..r..#..i

T 1
N : *‘;‘ .
l" ':

N L FFrrxsy
b S
. "‘_.:
‘-h.‘
Yy .

¥ :
Bt '. "
) '
/§\ A AW
&\ NN r:;;?}"}

o &/CZMGcﬁeéﬁ A
| %@%7 kit




. No.778,355.

Pa,te:tit‘ed December 27 , 1904,

THOMAS B. FREAS, OF CHICAGO, ILLINOIS.

' CENTRIFUGAL MACHINE.

| SPECIFICATION forming part of Lettoers Patent No. 778,855, dated December 27, 1904.

~Application filed Sept_._e'm‘ber 6, 1904, Serial No, 223,479,

To all whom : z,é _-,%my cmfz}c@?ﬂ.n: . -.
Beit known that I, Tuomas B. Freas, a citi-
zen of the United States, residing in the city of

Chicago,inthe county of Coolk and State of I1li-
nois, have invented a certain new and useful

Improvement in Centrifugal Separators, of

- which the following is a specification.

- My invention relates to centrifugal separa-
tors adapted to operate either under gage
- pressure or atmospheric pressure and also

~adapted to operate upon liquids of various

:15_:'_

20

25

kinds,such as boiler-water, mother-liquors, &e..
The objects of the Invention are to provide
a mechanism which shall be simple In con-

struction, eflicient, easily regulated, and posi-

tive 1n its circulation. T attain these objects
by the mechanism illustrated in the accom-
panying drawings, in which— o o

Figure 1 is a general side elevation of the
complete machine. Fig. 2 is a plan view of

the shield and starting-vanes located at the |

top of the revolving shell. Fig. 3 1s ‘an ele-

- vation, chiefly in the central section, of the re-

volving shell or. casing, together with ‘the

parts therein contained. Fig. 4 is a planview

~ of the shell, taken on line 4 4, Fig. 3. Fig.

35

4.0

45

9 1s a plan view of the shell with the upper .
part removed, showing the arrangement of
~ the discharge-tubes. Fig. 6 is a vertical sec-

30

tion view of a portion of the gearing for op-
erating the discharging-screws. Fig. 7 is a

fragmentary view, in vertical section, showing

the preferred construction of the parts adja-

- cent to the tubular inlet portion of the rotat-

ing shell. - - N
Similar reference characters denote similar

parts thronghout the several views. -
“I'he main framework ¢ may be of any-suit-

~able design and is provided with the vertical

journal-bearings ¢" and a®. The tubular por-
tions 6" and ¢’ and shell parts 4 and ¢, respec-'
tively, are journaled in said bearings and
@’y 50 as to rotate about a vertical axis. The
collars 4* and ¢’ are rigidly secured to the
parts 0" and ¢/, respectively, by set-screws or

- other suitable means and rest upon the bear-

Ings & and &, respectively, for supporting the
separator-shell. A band-wheel ¢’ is also rig-
1dly secured to the portion ¢ of the rotating

50 shell; but any other suitable means for rotat-

|

]

“braces % The

prevents leakage between the stationary cas-

- UNITEp States PATENT OFpice.

ing and 'sﬁﬁportiﬁg said_' shell nia,y be em-

The stationary casing @ connects with the

‘ployed. The tubular portion 3’ constitutes
‘the passage through which the fluid is to be
supplied to the machine, and the preferred
‘manner of connecting it to the feed or Sup-

ply pipe @' is best shown in Figs. 1 and 7. - |

55

‘pipe ¢" and is rigidly supported upon the

main frame by means of the braces d® or in -

‘any other suitable manner. Said casing is
“tubular and of a greater diameter than the
‘part ', so as to afford room for the packing
", This packing is held in position between
‘the annular collar ¢* on casing d and the stuff-

ing-nut ¢°, which screws into the lower ex-

tremity of said casing around the rotating in-

let part /. The vanes ¢ are secured to and
rotate with the part ' for forcing liquid
through the machine.

chine, where # represents the casing connect-

60

_ The construction is
similar at the discharge portion of the ma-

ed to the discharge-pipe 7 and supported by

stufling-nut #°, as before,

ing 7 and the rotating tubular portion ¢
The shell consists of the parts & and ¢, above
mentioned, adapted to be bolted or otherwise

“secured together at the periphery and receive

motion from the pulley ¢ or other suitable

| driving means. The shell is preferably ta-
pered. at the peripheral edge, so that its
greatest diameter lies in a horizontal plane be- -

75
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tween the top and bottom walls. By prefer- -

ence a portion of the inside surface of the

walls at the point of greatest diameter of the

shell is cylindrical to better cooperate with
the receiving-openings of the tubular arms

¥

ter described. Near the upper portion of the
upper shell part is secured a deflector ¢, con-
sisting of an annular plate having a set of vanes

¢'s adapted to impart a rotary motion to the
water or other liquid entering the shell

through the tube &’. Inside of the shell, at a

height corresponding to the greatest diameter

thereof, are located the tubular arms /vy which

are preferably two in number, as shown in

Figs. 8 and 5, and so constructed that their
open mouths approach to within a short ‘dis-
tance of the vertical inner surface of the walls

located within the shell in a manner hereinaf-

QO
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65 veyers j upon the same shaft is

&2

of the shell. Said arms rotate relatively to
the shell for drawing oftf from all points of the
periphery thereof the heavier matter there
collected, and to facilitate the action the outer
extremity of said arms are cut obliquely, the
part which is last to reach any given point of
the shell approaching more nearly to the pe-
riphery than does the part first reaching such
point.
to avoid vibration in the machine, and this is
one reason for so arranging the arms that
they extend in diametrically opposite direc-
tions from the center. Sald arms /4 are sup-
ported upon and communicate at their inner
extremities with the preferably U-shaped
pipes 4/, which .in turn communicate with the
upper extr emity of the downtake-pipe A%
Said pipes 4, A/, and A° are braced, so as to
remain in position and yet rotate independ-
ently of the shell, by means of the collar /5
which encircles the annular flange -, for med
upon the defiector ¢, as best shown in Ifg. 6.
Collar 4" is rigidly connected to arms /4 1n the
present instance by the perforated cone /7’
although any kind of bracing will answer.
Said downtake A°1s of considerably smaller
diameter than the tube ¢, to thereby afford a
passage outside of sald downtake for the pu-
rified liquid to the outlet-pipe /'. Said down-
take A°and the arms A secured thereto are ro-
tatably supported by means of the collar 77
which is rigidly secured to downtake A* and
bears upon the contracted lower portion of the
lower casing 7, as shown in Fig. 1. Said
downtake dischar oes into the valved drain 71,
and 1n the plefe.ned construction a stutling-
box is formed around the lower extremity of
said downtake by means of the nut #°, which
forms a part of the drain F* and which
screws into the lower extremity of the ex-
tension 7°, formed upon the lower casing 7.
By this construction the downtake A* dis-
charges into the drain #*; but the purified
hqmc passing du ectly from the shell itself
into the tube ¢ will pass through the dis-
charge-pipe /" without becoming ‘mixed w1th

the hqmd in said downtake.

A helical worm or conveyer 2 1s mounted

within the downtake A°and is rotatably sup-

ported by the hub of the bevel-gear ¢/, which
is rigidly secured to the upper extremity of
said downtake and bears upon the upper sur-
tace of the pipes 4. The rotation of said
conveyer within the downtake causes the
downward flow of the matter therein. In the
discharge-arms /% / are rotatably mounted the

helical WOIIS Or conveyers 7 7, which are

tormed ‘‘right” and *'left.”

By preference

both of said Conveyers are mounted upon the
same shaft 7' and are held in their proper
position by means of the thrust-collars 7~ 5~
which bear against the inner closed extremi-
ties of the discharge-arms /4, as shown in Fig.
the con-
0 reduce

3 The purpose 1n formine both of
. e

The arms should be evenly balanced ;

7'7(8,355

friction by relieving the said collars ;7 of lat-
eral thrust when said conveyers are rotated
within said arms, for with the present con-
struction the tendency of the conveyers to
shift toward the outer extremities of arms /4
is overcome by the shaft ;" 1itself, which thus
becomes subjected to tensional strain.

The bevel-gear 5° Is rigidly sccured to the
shaft s/ in such position as to mesh simulta-
neously with the bevel-gear /" at the bottom
and the bevel-gear A at top. Said gear 7
is vertically apertured in its center to receive
the lower open extremity of the escape-pipe
. to which it is rigldly securced, as best
shown 1n Kig. In the construction shown

the pipe w0 18 held at 1ts proper clevation mn

the machine by means of said bevel-gear Z:,
which prevents said pipe from rising, and
the collar #., which 18 rigidly socured (o
pipe 7 above deflector ¢, prevents said pipe
from descending. However, any construc-
tion which holds the partsin proper relation-
ship and at the same time permits the shell
and pipe 7 and gear 2 all to rotate at differ-
ent speeds from cach other may be substi-
tuted. Tle upper extremity of pipe s passes
into a stuffine-box formed of the cylindrical
extension 2 of the tube « and a nut o, which
serews into said extension, as best shown in
Fie. 7. This construction at the upper ex-
tremity of pipe 7 has two functions-——iirst,
to prevent the escape of liquid, and, sec ond
and most important, to provide means where-
by the friction tending to prevent rotation of
pipe 7. may be IU’*llldlt‘d

The operation of the machine in the form
here 1Hu¢3t1~’1ted 15 as follows: By means of
the pulley ¢ the shell /¢ 1s caused (o rotate
at high speed, and the water or other hquid
to be “acted upon is introduced through the
pipe ¢’. The liquid will be drawn ito the
shell by the action of the rotating vanes « un-
less the liquid itself is forced into pipe "
der pressure, in which case said vanes \mn,{l
notbe required.  As the liguid enters the shell
it strikes the deflector ¢ and is directed toward
the periphery of the shell, and at the same
time the rotating vanes ¢ 1mpart a rotary mo-
tion to the liquid. By rcason of centr 111111{11
action the heavier particles of matter n the
liquid tend to gather at the point of great-
est diameter of “the shell, this heing opposite
to the mouths of the tubular arms Lo 1f there
were no friction to retard the rotation of saiq
arms, the rotating liquid in the shell would
cause said arms to rotate at substantially the
same speed as said
sald arms would remain opposite to the same
point in the periphery of the shell and would
not remove all of the heav ier matter gathered
there. The stuffing-nut #°, however, aflords
means for producing as much friction as is
necessary in addition to the unavoidable fric-
tion of the bearings of said arms, and by means
of said nut the arms can be slowed down as

shell and the mouths of

70
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much as desired. Under ordinary conditions

- the arms % would be permitted to rotate at a
~ speed almost as high as that of shell 4 ¢, SO

- that there will be only a slight drag, and the

[0

mouths of said arms will revolve relatively to

the shell and gradually pass around the entire |
periphery thereof, so as to enable them to re-
ceive all of the heavier material there col-

lected.” The heavy material will be dyrawn

into arms /7 by the  conveyers 7. To more

- readily understand the-action which CAUSeSs

the conveyers to rotate in said arms, suppose
that the stuffing-nut d° be screwed up so tight

as to preventthe pipe m from rotating. Bevel-
gear £ would then stand still and the rotation
of the arms % about the vertical axis of the
machine would carry the bevel-gear /° around

- with them and cause said gear 7* and shaft ;!

20

more nearly the speed of the

to rotate about the axis of said shaft. This
would cause the conveyers 5 to rotate, and the
, arms /& ap-
proaches that of the shell the-greater will be
the speed of the conveyers in. their arms.
Lhis latter speed, however, may be reduced

in-two ways, either by slowing down the arms

/by tightening the stuffing- nut S° or by

loosening the nut ¢° and permiting the frie-
“tion from the rotating

shell to rotate pipe 7.

These methods may be em ployed

being lighter will remain at the center of the

~ shell and pass down through the tubularout-

- of the heavy material down

35

40

45

frietion

let ¢’ outside of the intake /2 _
through down-

take /° will be assisted by the conveyer 7, which

derives it rotary motion from bevel-gear 52
Suppose, as before, that
The gear 7 being on the opposite side of gear
7° would rotate twice as fast as gear 5 rotates
about its own axis,
rotating the net eff
but the speed of rotation of conveyer ¢ may
be reduced either by reducing the speed of
arms /4 or by permitting pipe 7 and gear
k to rotate.
of the stuffing-nut 7° and

- nut ¢° the parts may be brought to rotate at

~entirely omitted. It is

55
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‘the desired relative speeds. The employment
1s only neces-

of a conveyer in downtake A2
sary as an auxiliary to the conveyers in arms
/e, and under certain conditions of running and
liquid to be operated. upon conveyer ¢z may be
ate the machine with’ more or less efficiency
without any conveyers in the arms A if the
liquid is forced into pipe ¢’ and through
the machine. Under these conditions the flow
through the tubular armsand downtake would
be regulated by the valve in the drain 7o If
there is oil or other light material in the lig-
uid, it will be collected at the upper central
part of the rotating
diminishing the flow through the pipes 7’ and
S the lighter material will be forced u

through the escape-pipe m. I the machine

| separately
~or both simultaneously. The purified liquid

- The passage
gear /k stands still. |
but as the liquid is also-
‘ect would be diminished:
Thus by suitably regulating the

stuffing-

possible also to oper-

shell, and by sufficiently

be intended to operate on liquids not contain-

ing light material or if it is not desired to
separate the light material, it is obvious, of
course, that the escape-pipe 72 may be omitted
and that bevel-gear % may be supported upon
a solid .rod. o AT
Although thismachineisintend ed primarily
to operate upon liquids, it may be adapted to
act as a dust-collector for separating dust
from gases laden therewith. In such case ro-
tation would be imparted to the arms 4 by
the friction of the dust p
the periphery of the rotating shell. |
It has been pointed out that the stufling-
nuts @° and #° furnish the means whereby the

1t would be equally possi-
ble to provide séparate devices for regulating
the friction and

1Ing leakage.

articles gathered at

permit the said stuffing-nuts.
‘to perform merely their functions in prevent-

75
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friction of the pipe m and downtake /2 may
be regulated: but

. What I claim as new, and desire to secure
by Letters Patent, is— = -

1. In a centrifugal separator the combina-

tion of a rotating shell, a tubular arm rotata-

~ble within said shell independently thereof,

and means within said arm for drawing off
matter from the shell through said arm.

Qo

2. In a.centrifugal separator the combing-

tion of a rotating shell having a tapered pe-

riphery; a tubular arm rotatable within said
i shell independently thereof, the open mouth
of said arm approaching the point of greatest

diameter in said shell, and rotatable means
within said arm for drawing off matter from

the shell through said arm.

95

100 -

. 8- In a centrifugal separator the combina-
tlon of a rotating shell; a tubular arm rotata- R

ble within said shell independently thereof; a

for rotating said conveyer. -
4. In a centrifugal separator the combina-
tion of a rotating shell; a tubulur arm rotata-

screw conveyer within said arm, and means

ble within said shell independently thereof; a

Screw conveyer within said arm, a bevel-gear

said separator-shell and means for controlling
the rotation of said second bevel-gear.
5. In a centrifugal separator the combina-

tion of a rotating shell; a tubular arm rotatsa.-

ble within said shell independently thereof: a
screw conveyer within said arm, a bevel-gear
rigidly secured to the shaft of said conveyer,
a rotatable escape-pipe leading from within

I1I0
rigidly secured to the shaftof said conveyer,
a second bevel-gear in mesh therewith and
having its axis coincident with the axis of the

IIg

120

the separator-shell ‘and coinciding with the -

ax1s thereof, means for controlling the rota-

tion of said pipe, and a second bevel geap-

wheel meshing with the first and rigidly se-
cured to said escape-pipe. - '

125._

6. In a centrifugal separator the combina- .

tion of a rotating shell; a tubular arm rotata-
p | ble within said _shell-inc_{ependentlythereof; a
~Serew conveyer within said arm, a bevel-gear

f——

1,3'0 |
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rigidly secured to the shaft of said conveyer,
a rotatable escape-pipe leading from within

|
!
l
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said outlet: a rotatable serew conveyer lo-
cated within said downtake; and means for

the separator-shell and coinciding with the | regulating the rotation of said conveyer.

axis thereof, a friction device for controlling

the rotation of said pipe, and a second bevel
oear-wheel meshing with the first and rigidly
secured to said escape-pipe.

7. In a centrifugal separator the combina-
tion of a rotating shell; a tubular armrotata-
ble therein independently thereof; a screw
conveyer in sald arm; a tubular passage com-
municating with the inside of the shell and
coincident with the axis thereof; a rotatable
escape-pipe of smaller diameter than said tubu-
lar passage, said escape-pipe passing through
said tubular passage; a pair of bevel-gears,

one rigidly fixed, on said escape-pipe; and the

other on said conveyer, and a stufling-box be-
tween said escape-pipe and said tubular pas-
sage for preventing leakage and controlling
the speed of rotation of said escape-pipe.

8. In a centrifugal separator the combina-
tion of a rotating shell, a pair of tubulararms
arranged in the same straight line in sald
shell and rotatable independently thereof; a
rioht - hand screw conveyer in one of said
arms. a left-hand screw conveyerin the other
of said arms. and means for regulating the
speed of rotation of sald conveyers.

9. In a centrifugal separator the combina-
tion of a rotating shell, a pair of tubular arms
arranged in the same straight line in said shell

and rotatable independently thereof; a right-

hand screw conveyer in one of said arms, a
left-hand screw conveyer in the other of said
arms, both of said conveyers being rigidly at-
tached to a common shaft for neutralizing the
thrust of the conveyers; a bevel-gear rigidly
attached to the conveyer-shaft and means for
regulating the rotation of said bevel-gear.
10. In a centrifugal separator the combina-
tion of a rotating shell having a downwardly-
extending outlet for the purified liquid; a tu-
bular downtake for heavier matter leading
downwardly from said shell through the said
outlet thereof, said downtake being small
enough to not obstruct the passage through

11. Inacentrifueal separator the combima-
tion of a rotating shell; a tubular arm rotata-
ble therein independently thercof; a member
attached to and rotatable with sand arm;
means for regulating the rotation thercof; a
conveyer in said arm; a bevel-gear on said
convever; a second bevel-gear meshing with
the first; and means for regulating the rota-
tion of said second bevel-gear.

12. In a centrifueal separator the combina-
tion of a rotating shell; a tubular arm rotating
therein independently thereof; a downtake
communicating with said arm and rigidly con-
nected thereto: a friction device for regulat-
ing the rotation of said downtake; a conveyer
in said arm: an escape-pipe communicating
with the interior of said shell and having
oeared connection with said conveyer: and
a friction device for regulating the rotation of
sald escape-plpe.

13. In a centrifueal separator the combina-
tion of a rotating shell having a tubular mlet
and tubular outlet communicating therewith;
a deflector near the inner mouth of the inlet
for imparting a rotary movement to the en-
tering liquid; a pair of tubular arms in said
shell rotatable independently thercof for
drawing off matter; a downtake communicat-
ing with and rotating with said arms and pass-
ing out through the said tubular outlet of the
shell; means for regulating the rotation of
said downtake; screw conveyersin sald arms:
an escape-pipe passing outof theshell througl

‘the said tubular inlet of the shell, said eseape-

pipe being in geared connection with said con-
veyers, and means for regulating the rotation
of said escape-pipe.

In witness whereof T have hercunto sub-
scribed my name in the presence of two wit-
nesses.

THOMAS B. FREEAS.

Witnesses:

M. C. HurcHiNgs,
Howarp M. Cox.
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