No. 668,746. Patented Feb. 26, 190I.

- P. H. ADAMS.
CENTRIFUGAL SEPARATOR.

(Application filed Feb. 21, 1800.)

{No Model.) 2 Sheets—Sheet |.

re ”r | 37
-Elg..l hi }
m
A Ll
a1 \
I TG
2
| 521N 32
1 3_ ) \| W 26
' 54
{1 HE 1;9\ X
TN
el ) _ =T 1
|H/”' ' m,lm
i 120 l
10 ,I!/m ; i}
g M;ﬁ r!l‘ll!all:
I f i
i l’ Ha5 i I3
- 27 1. |
1 fill] 1 [ A1
TV 1T l%l,.LG MM
Jlecn SLE A1 s
A4
18% ﬁ'! i |||| A\ 43
) 18 01 (| IV e TR
h!JI ". ' \ \\ | g il f _L _____.._13
18 JE ‘*ﬁ E -I---l-.—.ll.._........i _ . mlm‘l
i | i L iy B s
| | , [ , | (i 2=
. Ry SRR =
ii & 9.
lllll | L B = |
Witnesses: - - dnvewtor.

Al Aigstoce  Fraieas H Adams,

THE :NORRIS.PETERS €O, PHOTO-LITHO., WASHINGTON, 0. C.




No. 668,746. o Patented Feb. 26, 1901
P. H. ADAMS. | T

-CENTRIFUGAL SEPARATOR.

(Application filed Feb. 21, 1800.)

{No Model.) | 2 Shaets—-—Shaat 2.
Fig.2.
N ¥/, |
b3 |
\ il L
LI N =
U ; il 1‘ |
i il
-IIHIIHHI I qu =T
|III11“H ¢ i_m - %3
[y
-I8R
| | 51
- ." - &i
Ig.4. - Fwg.3. 50 i '
28 == | ' '
LS 26 42 il ll '
1 Py — 204l 47 NN gonmsN [N —26
&6 E’“d = %nmw{mrm ” T A WA ~g3
AN - iy ' |
- T e WS 49 7 il 45
' I‘c.ga' 29
(10
- H Q
o Hi-- lm
_Fzgé'
35
Wetnesses: | | Lnventor:

.77011»% C o 335\;\5““\&&&5‘




UNITED STATES

PateENT OFFICE.

PHINEAS IL ADAMS, OF CHICAGO, ILLINOIS, ASSIGNOR TO EDMOND C. PECK,

OF SAME PLACE.

CENTRIFUGAL SEPARATOR.

SPECIFICATION forming part of Letters Patent No. 68,746, dated February 26, 1901,

- Application filed February 91,1900, Serial No. 6,065, (No model.)

To all whom Tt may concerrs:

Be it known that I, PHINEAS II. ADAMS, a
citizen of the United States, residing at Chi-
¢ago, in the county of Cook and State of Illi-

¢ nois,haveinvented anewand useful Improve-
ment in Centrifugal Separators, of which the
following is a specification. |

My invention relates more particularly to

improvements in the art of centrifugal sepa- ;

1o ration or concentration of materials whilein a
finely-divided state and in the presence of or
mixed with water; and it consists in the va-
rious details of construction of a machine for
use in this art, as hereinafter described and

15 claimed. _ | , |

In the drawings, Figure 1 is a central ver-
tical longitudinal section of myimprovedsep-
arator. _ _
tion on the line 2 2 of Fig.1. FKig. 3 isa sec-

20 tional detail on theline 3 3 of Fig. 1. Fig. 4
is a detail in perspective of a portion of the
plate at the upper end of the deflector. Fig.
5 is a side elevation of the feed-spout, and
Fig. 6 is a bottom plan view thereon. All

25 sections are taken in a direction indicated by
the arrows. -

Similar numerals designate like parts
throughout the several figures of the draw-
ings.

10 designates a treatment vessel or cylin-

30

der consisting of two heads 11 and 12 and an

intermediate cylindrical or frusto-conical por-
tion 13, preferably of thin metal and having
at its lower end an enlargement 14. The
35 lower head 12 is composed of an outer por-
tion formed as a flat ring 15, corresponding
in diameter to the end of the enlargement
and secured thereto, and radial spokes 16,

connecting the inner edge of the ring to a |

40 hub 17. This hub projects downwardly for a
short distance below thespokes and isstepped
upon an antifrietion-bearing 18, which is car-
ried upon the center of a casing or trough 1%,

surrounding the lower portion of the treat-

45 ment vessel and serving as a base therefor,
being provided with legs to raise it a short
distance above the floor on which it stands.
The upper head 11 is provided with a cylin-
drical extension or hub 19, encircling and

50 having a bearing upon a vertical shaft 20,
whichis journaled nearits npperendin a bear-

Fig. 2 is a horizontal transverse 8ec-

| ing 21, preferably supported by three stand-

ands 22 22 22, extending upward from the top
of the casing. The lower end of the shaft is

journaled in an antifriction step-bearing 2o,

to be hereinafter more fully described. The
hub 17 at the lower end of the treatment vessel
preferably also has a bearing upon the shaft.

Within the treatment vessel is a deflector
or cylinder 24 of substantially the same taper
or inclination, preferably hollow, with more
or less open ends, and consisting of rings 29,
which may be made of wood and in sections.
Upon the upperand lower end of the deflector
are annular plates 26 and 27, respectively,
and bolts 28 pass longitudinally through the
sections of the deflector and the rings and
serve to clamp the parts together. The de-
flector is secured to the shaft 20 by spiders,
consisting of hubs 29 and arms 30, the latter
extending into recesses in the rings and being
provided with holes through which the bolts

| 28 pass, securing the eylindrical portion to

the spiders.

Upon the upper head of the vessel is situ-
ated a feed-receptacle 31, preferably formed
integrally with the head and concentric t0
the axis, consisting of an inwardly-inclined
flange 32, forming the wall of the receptacle,
from the inside of which vervical webs 33 ex-
tend to the head. Between these webs are
peripheral feed-openings 34, preferably ex-
tending about the entire circumference of
the receptacle between the webs. The webs

33 serve not only to support and strengthen

the wall of the receptacle, but also as wings
to quickly start into rotation the material de-
livered to it. Into the annular opening at
the top of the receptacle 31 exlends a feed-
spout 85, which may consist of a lower hol-

low portion of about the width of the open- .

ing into the receptacle and extending around
the same one-half the circumference. Near
the center of the top of this portion is an
opening to which a feed pipe or conduit may
be attached. The spout is preferably cast
integrally with a part of the bearing 21 and
is thus maintained securely in place. Upon
the plate 26 at the upper end of the deflector
are provided vertical wings 26%, reaching from.
near the outer surface of the deflector to 4

| point beyond the openings 34. These serve
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to maintain the mixture in rapid rotation in |
1ts passage itrom the feed-receptacle to the

separating-channel between theinner wall of
the cylinder and the outer wall of the deflec-
tor. The plate 26 extends some distance to-
ward the axis under the openings 34 to re-
celve the feed and direct it into the channel.

Theupper head of the vessel carries a pulley
30, which may be conveniently cast with the
wall of the feed-receptacle,being joined there-
to by a suitable number of webs. By this pul-
ley the treatment vessel is rotated at the de-
sired speed. Rotation is imparted to the de-
flector by a pulley 37 at or near the upper end
of the shaft 20.

In the outer wall of the enlargement 14 is
a series of peripheral discharge-orifices 38,
and in the recess formed by thisenlargement
Is fitted a hollow ring 39, consisting of a series
of sections having inner openings filling the
width of the recess and tapering to outer
openings registering with those at 38 in the
cylinder. IBolts 40 extend through the upper

wall of the enlargement and the lower head

of the vessel between the sections, retaining
sald head and the ring in place. The spaces
between the spokes 16 also form openings
from the vessel and serve to permit a free

discharge of any pulp which may be foreed
back from the separating-channel by obstruc-

tions therein or which may pass inward over
the upper head of the deflector, as there is
sometimes a tendency to do when the sepa-
rator is being rotated at a reduced speed for
unloading the concentrates. 1In either case
this excess or overflow will pass toward the
axis and instead of backing through the
feed-openings and splashing out of the feed-
receptacle will fall through the inside of the
deflector and out of the vessel through the
openings between the spokes. These open-
ings will also take care of any backflow at
the lower end which might be caused by ob-

structions in the discharge-orifices 38 or bya

reduction in speed, and under normal con-
ditions of operation during the separating
period a slight discharge through them shows
that the separating-channel is full, as is nec-
essary to the proper working of the machine.
This last-named discharge is of compara-
tively clear water. |

The casing 18* forms a double trough, an
outer section 18° of which surrounds the dis-
charge-orifices 38 to receive the separated
sabstances, and an inner section 18¢ extends
under the openings through the head of the
vessel between the spokes and serves to con-
duct away the overflow. An annular flange
15%, depending from the lower head of the
vessel within the section 18° of the trough,
directs the discharge through the head into
this section, preventing its being thrown by
centrifugal force to the outside of the vessel.
Suitable pipes or conduits leading from the
two sections carry off their contents.

The deflector is shorter than the treatment
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in 1ts bearings and the step 23 is provided
with a means to secure its periodic vertical
reciprocation. The reciprocating mechan-
ism preferably consists of a lever 41, pivot-
ally fulerumed near its center to the bottom
of the trough and connected to the step at
its forked inner end, which embraces the
shaft, by links42 42, pivoted to the lever and
to the bottom of the step. The opposite end
of the leveris provided with a roller 42*, con-
tacting with the edge of a cam43. This cam
1s mounted upon a shaft 44, journaled in a
bracket 45, secured vo the side of the trough,
and 1Is continuously rotated by a slow-down
gearing consisting of a worm-wheel 46 upon
the shaft 44, which meshes with a worm 47

upon a short shaft 4§, journaledin the lower

portion of the bracket, said bracket forming
a casing to cover the outside of the worm-
wheel 46 and worm 47, Upon the innerend
of the shaft 48 is a worm-wheel 49, meshing
with a worm 50 upon a short-vertical shaft
o1, jJournaled in a portion of the bracket and
casing 45 and rotated at the desired speed by
means of a pulley 53. This gearing causes
the continuous rotation of the cam in the di-
rection shown by the arrow in Fig. 1, which
by its irregular contour causes the tilting of
the lever 41 and the automatic longitudinal
movement of the deflector at the desired
times, the lever being held constantly against
the cam by the weight of the deflector upon
the other end. The cam is also so designed
that while the lever-roller is in contact with
its face from a point @ to a point b upon a
curve of gradually-increasing radius the de-
flector, starting from a position in proximity
to the head of the vessel, will beslowly moved
to the other end. Then during the motion
of the cam fromn the point b to the point ¢
there will be a suspension of longitudinal
movement, the deflector being maintained at
that position for a time, as that portion of
the cam is on an arc of a circle struck from
the axis. From c tod the diameter of the
cam rapidly increases, causing the deflector
to be quickly returned to its highest position.
Then from d to a the surface of the cam is
again formed upon the circumference of a
circle concentric to that at O ¢, but of less
length, permitting a briefer period of rest
before it i8 again moved downward.

T'o prevent the material within the cylin-
der from reaching the upper bearing of the
vessel upon the deflector-shaft, the head at
that end is provided with an annular groove
formed between the hub19and an upwardly-
extending portion of the head, and into this
groove projects a sleeve 54, carried by the
hub of the upper spider. This groove and
sleeve are of such dimension that the latter
will remain within the former during the en-
tire longitudinal movement of the deflector,
being thus always interposed between the
feed-openings and the bearings.

To protect the journal within the lower hub

vessel. Its shaft is mounted to slide freely | 17, it is encircled by a sleeve 55, secured to
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the under side of the lower deflector-spider, | flector increased to produce greater agita-

this also being of sufficient length to be

always about the hub in any position of the
deflector.

In operation the deflector bemn‘ at its ex-

treme upper position in the ve%qel the cam |

contacting with the roiler at the point a, the
period of separation 1s about to begin. Ore
orother material moreorless finely pulvemzed
and mingled with water to form a pulp is fed
through the spout 35 into the feed-receptacle
and passes into the vessel, which is being ro-
tated at a speed sufiicient to develop the de-
sired degree of centrifugal force. The mix-

ture is supplied in sufficlient quantities to fill

the channel or passage between the inner or
separating surface and the deflector and 1s
forced therethrough by the centrifugal force
acting in the body of water between the head
of the cylinder and the deflector in the feed
end and along the inclined surface and also
to some extent by gravity, producing a cur-
rent downward through the vessel. Here
centrifugal force causes the material to move
toward a position around the circumference
of the vessel and the heavier to lodge upon
the separating-surface.
tation of the deflector causes an agitation in
the mixture within the channel, permitting
the precipitation of the heavier portion,while
it maintains the lighter partially or wholly in
suspension of the liquid, with which it 1s
moved along toward the diseharge-orifices by
the downward flow. As the separation pro-
oresses and heavier material aceumulates on
the separating-surface the diminishing cir-
cumference of the cam gradually lowers the
deflector, thuscarrying itsexterior away from
the separating - surface and widening the
channel between them. The distance Dbe-

tween said deflector and the surface of the ac-

camulating material is thus kept approxi-
mately constant,maintaining the low through
the channel constant and of such intensity as

- to carry along only the lighter substances.

These will be delivered to the outer section of
the trough and carried away for farther treat-
ment or permitted to go to waste. When the
pointbon the cam has reached the rollof the le-
ver, the desired amount of heavier substances
or concentrates is supposed to have accumu-
lated on theseparating-surface. Thedeflector
iIsthenmaintained without longitudinal move-

ment for a short time during the progress ot

55

60

the cam from b to ¢, during which the last
traces of the lighter material are allowed to
flow off. The concentrates-are now dis-
charged by the iucreasing diameter of the
cam causing the deflector to move rapidly up-
ward, contracting the channel, and resulting
in the washing away of the deposit from the
separating-surface by the increased velocity
of flow thereover. If desired, the speed of
rotation of the treatment vessel may be si-
multaneously decreased to cause the mate-
rial to be held less firmly to the separating-

The differential ro-

tion. During the period of discharge of the
concentrates the feed of material to the treat-
ment vessel is preferably stopped and water
introduced to assist in the removal. At this
time the discharge-pipes of the outer trough
will be so connected as to convey the concen-
trates to a suitable receptacle. Prior to the
recommencement of the separating period the
deflector is held by the circular portion d ¢
of the cam at the upper end of the vessel
without longitudinal travel, while the last of
the concentrates are being washed out.
It will be noticed that the length of the
separating-surface is substantially the same

‘as that of the deflector and that the longitu-

dinal movement of the latter is permitted by
the space which the discharge-openings oe-
cupy in the enlargement at the end of the
vessel, these openings converging to the ori-
fices 38. 1t has been found when there is
an extension of the separating-surface be-
vond the deflector when at its Inmost. posi-
tion that during the separating period the
lichter material which is being discharged
has a tendency to accumulate at this point
and thatthough a portion of this is removed
by the downward or outward travel of the
deflector yet a layer remains, which must be
discharged with the concentrates and lessens
their value. By the arrangement herein de-
scribed this ObJEGEIOﬂdble feature 1s elimi-
nated, the lighter substances at all times
during the separating period passing down
the inclined sides of the openings and the en-

tire separating-surface receiving a deposit of

heavier material.
What I claim as my invention, and desire

. to secure by Letters Patent, is—

1. In a centrifugal separator, the combina-
tion of a treatmeut, vessel rotatable about a
vertical axis, a step-bearing at the lower end
thereof, a longitudinally-movable deflector
within said vessel, and a supporting -shatt

| thereforjournaledin a bearing above the ves-

sel and in a reciprocating step below the step
of the vessel, the upper end of said vessel
having a bea,rmﬂ' upon the defleetor-shaft
whlch retains 1t against lateral movement
while sliding free.ly bllerehhrough
tially as de%mbed

2. In a centrifugal separator, the combina-
tion of a rotatable treatinent vessel, a deflec-
tor therein having alternate periods of longi-
tudinal movement and rest, and automatic
means for effecting this periodic movement,
substantially as described.

3. In a centrifugal separator, the combina-

tion of a rotatable treatment vessel, a de-

flector therein having alternate periods of
longitudinal movement and rest, and a con-

subst-an-
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tinuously-rotating cam for effecting this pe-

riodic movement, substantially as described.

4. In _a centrifagal separator, the combina-
tion of a rotatable treatment vessel, a recip-
rocating deflector therein having during the

surface and the speed of rotation of the de- | separation of material a longitudinal move-
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ment from the feed end of the vessel toward

the discharge end, and then a suspension of

longitudinal movement previous to the dis-
charge of accumulated substances, and auto-

matic means to effect this periodic movement,
substantially as described.

5. In a centrifugal separator, the combina-
tion of a rotatable treatment vessel, a recip-
rocating deflector therein having during the
discharge of accumulated substances a longi-
tudinal movement from the discharge end of
the vessel toward the feed end, and then a
suspension of longitudinal movement previ-
ous to the beginning of the separation of ma-
terial, and automatic means to effect this pe-
riodic movement, substantially as deseribed.

6. In acentrifugal separator, the combina-
tion of a rotatable treatment vessel, an inde-
pendently-rotatable deflector, and an annular
sleeve carried by the deflector extending into
an annular groove in the head of the cyhndel
at the feed end substantially as deseribed.

7. Ina eentrifugul separator, the combina-

tion of arotatable treatment vessel, a longitu-

dinally-movable deflector therein, and an an-
nular sleeve carried by the deflector extend-
ing into an annular groove in the head of the
cylinderatthe feed end,said sleeveand groove
being of such dimensions that the former will
remain in the latter during the entire move-
ment of the deflector, substantially as de-

- seribed.
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3. In a centrifugal separator, the combinas-

‘tion of a rotatable treatment vessel, inwardly-

extending hubs upon the heads thereof, an
independently-rotatable deflector within said
vessel, and annular sleeves carried by the de-
flector surrounding the hubs of the vessel,sub-
stantially as described.

9. In a centrifugal separator, the combina-
tion of arotatable treatment vessel, inwardly-
extending hubs upon the heads thereof, a lon-
aoitudinally-movable deflector within said ves-
sel, annular sleeves carried by the deflector
surrounding the hubs of the vessel, said
sleeves and hubs beilng of such dimensions
that the former will overlap the latter during
the entire movement of the deflector, sub-
stantially as described.

10. In a centrifugal separator, the combina-
tion of a rotatable treatment vessel provided
with a separating-surface, feed-orificesat one
end thereof, discharge-orifices near the oppo-
site end, and an independently-rotatable de-
flector within the vessel covering substan-
tially the entire separating-surface from the
feed-orifices to the opening ol the discharge-
orifices, substantially as deseribed.

11. Ina centrifugal separator, the combina-
tion of a rotatable treatment vessel provided
with a separating-surface, feed-orifices at one
end thereof, discharge-orifices near the oppo-
site end, and a longitudinally-movable de-
flector within the vessel covering substan-
tially the entire separating-surface from the
feed to the discharge openings and having

668,746

the length of the inner openings of the dis-
charge-orifices, substantially as described.
12. Inacentrifugalseparator, thecombina-
tion of a
openings at one end thereof, peripheral dis-
charge-openings near the opposite end, and a
head for partially closing the discharge end
of the vessel consisting of an outer ring con-

nected by spokes to a central hub, substan-

tially as described.

13. Inacentrifugalseparator, the combina-
tion of a rotatable treatment vessel, feed-
openings at one end thereof, peripheml dis-
charge-openings near the oppositeend, a head
for partially closing the discharge end of the
vessel consisting of an outer ring connected
by spokes to a central hub, and a trough sur-
rounding the discharge-openings between the
spokes, substantially as described.

14. Inacentrifugalseparator, the combina-

tion of a rotatable treatment vessel, feed-

openings at one end thereof, peripheral dis-
charge-openings near the oppositeend, a head
for partially c¢losing the discharge end of the
vessel consisting of an outer ring connected
by spokes to a central hub, and a double

trough having one section surrounding the

discharge-openings and the other extending
under the openings between bhe spokes, sub-
stantially as described.

15. Inacentrifugal separator, the combina-
tion of a rotata,ble treatment vessel, feed-
openings at one end thereof, peripheral dis-
charge-openingsnear the opposite end, a head
for partially closing the discharge end of the
vessel cousisting of an outer ring connected
by spokes to a centml hub, a doub]e trough
having onesectionsurrou 11(1111# the discharge-
openings and the other extending under the
openings between the spokes, and a flange
upon the head to deflect any discharge from
the openings between the spokes into the sec-
ond section of the trough, substantially as de-
scribed.

16. Inacentrifugal separator, the combina-
tion of a rotatable treatment vessel, feed-
openings at one end thereof, peripheral dis-
charge-openings near the opposite end, a de-
flector in said vessel forming therewith a sep-
arating-channel, and openings in the ends of
the deflector whereby any substances fed
which fail to traverse the channel may pass
freely through the interior of the deflector,
substantially as described.

17. Inacentrifugalseparator, the combina-
tion of a treatment vessel rotatable about a
vertical axis, feed-openings at the upperend
thereof, peripheral discharge-openings near
the oppomte end, openings thlough the lower
head of the vessel, a deflector within said ves-
sel forming therewith a separating-channel,
and openings in the ends of the deflector
whereby any substances fed which fail to
traverse the channel may fall freely through
the interior of the deflector and out through
the head of the vessel, substantially as de-

the extent of its path approximately equal to | scribed.

rotatable treatment vessel, feed-
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18. Ina centrifugal separator, the combina-
tion of a treatment vessel, an enlargement at
one end thereof, discharge-orifices therein, a

. head covering the end of the enlargement and

10

forming a recess, and a hollow ring consist-
ing of tapering sections having thelr outer
openings registering with the dlseha,rﬂ‘e -OT1-
fices and their inner filling the width of the
recess, substantially as deseribed. .
19. In acentrifugalseparator,the combina-
tion of a treatment vessel, an enlargement at
one end thereof, discharge-orifices therein, a

~ head covering the end of the enlargement and

forming a recess, a hollow ring consisting of
tapering sections having their outer openings
registering with the disecharge-orifices and
their inner filling the width of the recess, and

- bolts passing between the tapering sections

2

to secure the head to the vessel, substantially
as described.

20. Inacentrifugal separator, the combina-
tion of a rotatable treatment vessel, an inde-
pendently-rotatable deflector therein, bear-
ings for the two rotatable parts, and a feed-
Spout for the vessel formed integrally with a
portion of one of the bearings, substantially
as described.

5

21. Ina centrifugal separator, the combina-
tion of a rotatable treatment vessel, an inde-
pendently-rotatable and longitudinally-mov-
able deflector therein, and a trough surround-
ing the vessel furnishing a bearing for both
the vessel and deflector and a support for the
reciprocating mechanism of the deﬂeotor sub-
stantially as described.

22. A cylinder, consisting of a series of
rings, recesses in said rings, spiders for sup-
porting the c¢ylinder provided with arms pro-
jecting into the recesses, and bolts passing
through the rings and the ends of the arms
and serving to elamp the parts together, sub-
stantially as deseribed.

23. A cylinder consisting of a series of
wooden rings, recesses in said rings, spiders
for supporting the cylinder provided with
arms projecting into the recesses, metal rings
at the ends of the cylinder, and bolts pass-

“ing through the rings and the ends of the

arms and serving to clamp the parts together,

substantially as described.

PHINEAS H. ADAMS.

Witnesses: |
THOMAS TAIT,
O. T. X. ADAMS.
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