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To all whom, it may concern: 
Be it known that I, WILBUR. G. LAIRD, a 

citizen of the United States, residing at No. 
728 East Tenth avenue, in the city and county 
of Denver and State of Colorado, have in 
vented certain new and useful Improvements 
in Centrifugal Separators, of which the fol 
lowing is a specification. 
This invention relates to centrifugal sepa 

rators for the purpose of separating solids 
from liquids, the invention being applicable 
for the purpose of separating sugar, salt, 
ores, wood-pulp, and materials of like charac 
teristics into their constituents-namely, liq 
uids and solids. 
The object of the invention is primarily to 

design a separator for the separation of ores 
from cyanid solution, concentrates from wa 
The principle made use of in the present 

invention is that of a separating-bowl mount 
ed eccentrically and so moving or shifting 
that the solid material is carried out of the 
presence of the liquid, thus facilitating the 
separation of the two portions. Heretofore 
centrifugal separators of this type have been 
suggested in which there is a crescent of liq 
uid formed on the inner surface of the sepa 
rating-bowl and in which scrapers are em 
ployed for the purpose of removing the de 
posited solids, the solids being carried around 
the bowl to the discharge - opening. The 
scrapers in the said construction, however, 
do not touch the inner surface of the bowl. 
A machine of this type is also known in which 
no scrapers are employed. The solid matter is 
ejected upwardly and the liquid matter down 
wardly from the bowl. As compared with 
machines of these general descriptions, my 
invention possesses a number of advantages 
which will appear to those skilled in the art. 

It may be mentioned that the present in 
vention is peculiarly adapted for the treatment 
of slimes or ores, as the moving parts move at 
high speed and as scrapers are preferably 
employed for removing the solid matter, 
which packs in a tough hard sheet in such a 
manner that the sheet is peeled away and not 
cut by the Scrapers, which otherwise would 

Separator. 

not stand the ever-grinding action of the par 
ticles of mineral. 
My invention consists of certain features of 

construction and combinations of parts to be 
hereinafter described and then particularly 
claimed with reference to the accompanying 
drawings, showing some desirable construc 
tions embodying the invention, and in which 

Figure 1 is an elevation of a double sepa 
rator which is adapted for separation, wash 
ing, and reseparation. Fig. 2 is a side eleva 
tion of Fig. 1. Fig. 3 is an enlarged vertical 
central section on the line 33 of Fig. 2 and 
on the line 33 of Fig. 4. Fig. 4 is an en 
larged vertical central section of the double 
separator on the line 4 4 of Fig. 1 and 4.4 of 
Fig. 3. 

transverse section of the differential gear 
which is preferably used in connection with 
all forms of the separator. Fig. 8 is a trans 
verse section on the line 88 of Fig. 3, the 
Scraper, feed-nozzle, and seal being removed. 
Fig. 9 is a section on the line 99 of Fig. 3, 
illustrating the bottom bowls of the double 
separator and also the bowls of the single 

Fig. 10 is a vertical central sec 
tion of a single separator. Fig. 11 is a plan 
view of the same. Fig. 12 is a vertical cen 
tral section of a single separator in which the 
separating-bowl is mounted on a fixed eccen 
tric and is gear-driven. Fig. 13 illustrates a 
further form of single separator in section in 
which the separating-bowl is driven by inter 
nal and external gears. Fig. 14 illustrates a 
still further modification of a single separator 
in which the separating-bowl is driven by an 
outer bowl through the medium of a flexible 
connection, but in which the two bowls re 
volve at the same speed. Figs. 15, 16, and 
17 are elevations of the feed-tube support 
with the seal attached and which may be used 
in connection with the lower bowl of the dou 
ble separator or with the single separator; and 
Figs. 18, 19, and 20 are detail views of the 
support for the scraper and seal of the upper 
bowl of the double separator. 

Fig. 5 is a plan view. Figs. 6 and 
7 are respectively a broken plan view and a 
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Referring to the drawings, Figs. 2 to 9, in 

clusive, the main frame a of the separator or 
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machine is of any suitable construction and diametrical tongue-and-groove connection at 
is supported in any desired manner, it being 
provided at its upper part with a double pan, 
of which the upper portion at is provided with 
a discharge spout or spouts (t, while its lower 
portion a' is provided with a spout or spouts 
a'. At the lower part of the frame ( is an 
other double pan, the upper portion b of which 
is provided with a spout or spouts l', while its 
lower portion b is provided with a spout or 
spoutsl'. These pans receive the liquids which 
are separated from the solids, and the said 
spouts dischargetheliquids into convenient re 
ceptacles. In this double separator thereisan 
upper separating-bowl 6 and a lower separat 
ing-bowl c, said bowls and the supports there 
for, here in the form of outer bowls did, being 
mounted to rotate at suitable speed. The 
outer bowls d d are provided with hubs or 
hollow shafts d", which turn in bearings a” of 
the frame (t. These hubs or hollow shafts d' 
in turn furnish bearings for a shaft c, which 
operates the separating-bowls relatively to the 
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outer bowls. The separating-bowls c care 
mounted within and eccentrically to the bowls 
d d", they being held in eccentric position by 
means of the collars e, each collar inclosing 
its respective separating-bowl and provided at 
one side with a counterbalance e', said coun 
terbalance having a tongue-and-groove con 
nection at 6' with the outer bowl d or d", as 
the case may be, and rotatable therein. The 
counterbalance e' is hollow, and its cavity e” 
may receive a suitable number of weights for 
the purpose of increasing or decreasing the 
counterbalancing effect. It is evident that 
other means may be employed for counter 
balancing the eccentric separating bowl or 
bowls and for setting them eccentrically, as, 
in fact, the counterbalancing part d constitutes 
a device which sets or locates the separating 
bowl eccentrically with respect to the inclos 
ing bowl. The collar around the upper sepa 
rating-bowl is supported by a flanged disk e", 
which is suitably fixed to and turns with the 
separating-bowl, while the lower collar is sup 
ported around the separating-bowl by a ring 
support e", fixed to the said separating-bowl. 
A flanged disk e", similar to that e", is applied 
to the upper part of the lower separating-bowl, 
as shown. These disks practically constitute 
parts of the separating-bowls and are provided 
with central openings which receive eccentric 
hubs d' d' on the bottom and top, respectively, 
of the upper and lower bowls did. The shaft 
c is suitably operated, as hereinafter de 
scribed, so as to impart a differential rotation 
to the separating-bowls relatively to the bowls 
did, and the connection between the shaft and 
each eccentric separating-bowl is what might 
be termed a flexible’ one, as some such con 
nection is necessary, due to the eccentric loca 
tion of the separating-bowls and the different 
rates of speed. Attached to each end of the hol 
low shaft c is a driving-plate e', which has a 

with a shifting ringe', the tongue-and-groove 
connection being a sliding one, and there is 
another tongue-and-groove connection ". 
which is also a sliding connection, between the 
shifting ring e' and the respective eccentric 
bowls c or c'. The tongue-and-groove con 
nection e" is arranged at right angles to the 
tongue-and-groove connectione, and the com 
bination of these tongues and grooves between 
the driving-plates e' and the eccentric bowls 
allows the relative shifting on their axes of 
said eccentric bowls, the latter shifting in one 
direction by sliding the rings e' on the driv 
ing-plates e' and in the other direction at 
right angles thereto by sliding on the said 
rings alone. The described flexible connec 
tion is applied to the lower part of the upper 
separating-bowl and to the upper part of the 
lower separating-bowl. Before describing the 
separating-bowls in greater particularity and 
the manner in which the solids and liquids are 
separated and discharged the mechanism for 
acting on the shafts of the said parts will first 
be described. 
The driving sheave or pulley f is mounted 

at about the mid-length of the hollow shaft 
c’ between two disks.ff, and as the parts 
which are operated from the disks f'f'' are 
of the same construction either above or be 
low the said disks the same reference-letters 
will be used for each differential gear whether 
for the upper bowls or for the lower bowls. 
The said disks f' or f* are each, as shown 
more clearly in detail in Figs. 6 and 7, pro 
vided with a bracket or brackets.f, in which 
turns a worm-wheelf', the thread of which 
meshes between the teeth of a worm-wheelf", 
having its hub applied to the hollow shaft (d 
of the bowl inclosing the separating-bowl. 
The said gearing is boxed in by means of a 
suitable casing comprising two sections f".f, 
said casing, however, being supported by the 
stationary frame a. The sections f"f of the 
casing are so constructed and connected as 
that they fix within them a ring f", which is 
provided on its inner periphery with threads 
f". The threads f" extend in helical paths 
around the inner periphery of the said ring 
f', and into spaces between the said threads 
f' mesh gear-teeth f", which are formed on 
the thread of the worm f". The described 
construction of gearing will be seen to be 
peculiar in that by the travel of the worm.f." 
around the inner periphery of the ring fand 
the meshing of the gear-teeth f" on the worm 
with the inclined threads f" on the ring a 
slow rotation is imparted to the worm-wheel, 
which rotation is communicated to the worm 
wheelf" at a differential rate, which, as shown, 
is faster than the rotation of the disk f". In 
other words, the rotation of the outer bowl 
is faster than that of the eccentric bowl, and 
the ratio may be two thousand and five to two 
thousand, for instance. If the ratio be the 
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reverse, then it will be evident to skilled me 
chanics that slight changes in the apparatus 
will have to be made. The said casing f"if" 
can be used as an oil-reservoir, and the worm 
as it revolves around the center or main axis 
of the separator will pick up the oil and throw 
it against the inner periphery of the outer 
ring directly in front of the worm, thus in 
suring good lubrication, and as the worm re 
volves around said center it also turns on its 
own axis, thus continually bringing around 
a new and cool surface in contact with the 
threads in the outer ring. 
A feed-hopper g is mounted at the center 

of the top of the upper bowld, which hopper 
is provided with a feed-nozzleg', that extends 
through top openings in the upper bowl d 
and its confined eccentric bowl c, said nozzle 
being inclined or turned so that its mouth g” 
will be located adjacent and in close proximity 
to the inner wall of the eccentric bowl G. 
The discharge for the matter to be further 
separated from the eccentric separating-bowl 
c is by means of a pipeg, which is located 
inside the hollow shaft cand extends through 
the same, being provided at its lower end 
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with a feed-nozzle g", the mouth g” of which 
is arranged the same as the mouth g. 
As is well understood, the particles of great 

est specific gravity are thrown against the in 
ner surface of the separating-bowl, while those 
of less specific gravity are nearer the center. 
Therefore for conducting away the liquid por 
tion separated radial ducts h are formed in 
the outer portion of the top of each separat 
ing-bowl c or c', these ducts being provided 
at their inner ends with inlets h", opening 
into the separating-bowl, while the outer ends 
of the ducts at the periphery of the bowl are 
terminated by discharge-nozzles h". These 
discharge-nozzlesh pass by and over a trough 
or pocket 7', formed in the upper part of the 
outer bowl dor d, which trough is provided 
with discharge-nozzlesh'h', the discharge-noz 
zle h' emitting a portion of the liquid into the 
pan a' or land the nozzle h' emitting another 
portion of the liquid into the pana orb. The 
respective portions of the liquid are discharged 
through the pan-nozzles (da'b' l' into suit 
able receptacles provided therefor. The trough 
or pocket his provided with a partition 7 
for the purpose of keeping one portion of the 
liquid separate from another portion, so that 
the nozzles h" h" will discharge the respective 
portions of the liquid separately. 
To remove the solid portions of the mass 

being separated in the separating-bowls, a 
scraper (see Figs. 18, 19, and 20 more par 
ticularly) for the upper separating-bowl is 
provided, the knife-edge 2 of said scraper 
acting upon the inner wall of the separating 
bowl to remove the solid matter which clings 
to said wall. It may be well to state here 
that due to the arrangement and operation of 
the described parts the liquid of the mass is 

wise secured said nozzle g". 

3 

disposed in crescent shape on an area of the 
inner surface of the separating-bowl which 
is remote from the main center of the sepa 
rator, the heavier portions of the mass cling 
ing to the bowl-surface and the liquid cres 
cent remaining in situ. The scraper i is of 
broken cylindric form and is mounted upon 
a bracket , the base of which is riveted or 
otherwise secured to the top of the outer 
bowl d, as shown in Fig. 3. This scraper 
causes the solid or semisolid matter to fall 
into the pipe or conduit g. A scraper f is 
located in the lower separating-bowl and is 
formed with a twist, its knife-edgey' acting 
upon the inner wall of the separating-bowl to 
scrape off the solid matter and remove it 
through the bottom discharge-opening f", said 
scraper being supported by the means more 
particularly shown in Figs. 15, 16, and 17. 
The support consists of a brackety, which is 
riveted or otherwise secured to the bottom 
of the outer bowl d and is provided with an 
inclined seat f', to which is riveted or other 

the lower separating-bowl c' is the same as in 
the upper. 

The action in . 

75 

A seal or sealing-wing f" on the brackety 
is provided for a special purpose. This seal 
does not touch the surface of the solid mat 
ter deposited on the inner wall of the sepa 
rating-bowl; but it does extend into or be 
low the surface of the liquid and is pro 

95 

vided with a lip or flange j', which cuts off 
the discharge as the discharge pipes or noz- . 
zles h’ pass the partition in the trough h. 
This lip or flange f" permits but a partial dis 
charge-opening on one side of the seal for a 
short distance or until the discharge-opening 
is drawn away from the liquid crescent. The 
partial discharge or cut-off at one side of the 
seal is due to the fact that the edge f" of the 
lipy" is so located with respect to the circular 
series of discharge-openings h' that as these 
openings pass around substantially one-half 
of each at the side nearest the inner wall of 
the separating-bowl is cut off. The described 
seal is of service in case there may be three 
products or portions to be separated from the 
mass fed into the separating-bowl. These 
products may be the solid matter, the liquid, 
and a scum or lighter-liquid, as is the case in 
sugar separation, where there is a sugar, the 
syrup, and a glutinous matter which is lighter. 
than the liquid syrup. With the seal the op 
eration will be substantially as follows: When 
the material is fed through the feeding de 
vice into the separating-bowl, the liquid must 
flow to the center of the crescent to be dis 
charged. As this flow takes place the scum 
or lighter material rises to the surface of the 
liquid and is caught by the seal, thus prevent 
ing the clinging of the Scum to the solid as 
the liquid crescent is drawn away and caus 
ing the scum or lighter material to be dis 
charged only at one side of the partition h 
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the nozzle g into the lower bowl c'. 

4. 

or through the nozzle h". 
arranged as shown, the level of the liquid on 
one side of the seal and that of the scum on 
the other side is not the same, for the scum 
being lighter than the liquid its surface will 
be higher and nearer the center of the bowl 
than that of the liquid upon the other side of 
the seal. By providing that the discharge 
openings will be fully open on the clear-liq 
uid side of the seal and a partial opening on 
the scum side of the seal the clear liquid will 
be discharged on one side of the partition 
through the nozzle h", while the scum will be 
discharged on the other side of the partition 
through the nozzle h", thus separating the 
scum or lighter liquid from the clear or heavier 
liquid, thereby making it possible to separate 
liquids of different specific gravities in the 
Separator. W 

Briefly, the operation of the double separato 
described may be summed up as follows: The 
wet material is fed into the feed-hopper g and 
passes through the feed-nozzle g', being dis 
charged against the inner wall of the eccen 
tric separating-bowl c, or if the mass is to be 
reseparated the same is discharged through 

Inas 
much as the eccentric separating bowl or 
bowls are revolved at a high rate of speed, 
the material is thrown against the side of the 
bowl in the form of a crescent, as shown by 
Fig. 9. The solid matter being heavier than 
the liquid, it is thrown against the inner sur 
face of the separating-bowl and the liquid re 
mains nearer the center of the bowl, it being 
the lighter. When the line of the liquid 
reaches the discharge-openings h", it is thrown 
out and into the trough h". The discharge of 
the liquid will evidently be through the dis 
charge-opening which is located between the 
ends of the liquid crescent. As the outer 
bowl d or d, as the case may be, revolves the 
liquid is thrown from the trough through the 
discharge nozzle or nozzles of the outer cas 
ing or pans. The revolution of the outer 
bowl d being faster than the eccentric sepa 
rating-bowl c, the eccentric hub d' turns in 
the bottom or top flange, as the case may be, 
of the eccentric separating-bowl, thus causing 
the bowls to rotate in relation to each other, 
so that the pans or area of the inner surface 
of the eccentric bowl farthest from the center 
of rotation is slowly changed, thus bearing 
the liquid away from the solid, which clings 
to the inner surface of said separating-bowl. 
The before-described flexible connection be 
tween the separating bowl and its supporting 
bowl d or d permit of said motion, as the 
sliding connection at one side of the ring e" 
permits the eccentric bowl to slide in one di 
rection, and the sliding connection at the other 
side of the ring permits the motion at right 
angles to the first motion. These combined 
motions at right angles to each other permit 
of the relative rotation of the eccentric sepa 

When the seal is 
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rating-bowl. As the outer bowl ( or d" re 
volves faster than the eccentric separating 
bowl within it and carries with it the scraper 
before described, the knife-edge of the scraper 
scrapes the solid material from the separat 
ing-bowl and forces it toward the center of 
rotation through the connecting-pipe (for the 
discharge - opening y', as the case may be. 
As the eccentric separating - bowl is being 
moved around relatively to the outer bowl 
the liquid portion of the crescent moves around 
the inner surface of the separating-bowl and 
the feed-nozzle follows the forward point of 
the crescent, thus making the feed in regard 
to the crescent always the same. As the cres 
cent moves around the bowl the solid mate 
rial clinging to the bowl is carried nearer to 
the center of rotation, and when it reaches a 
point which may be nearest to the center of 
rotation it is caught by the scraper and dis 
charged. It will be seen that as the liquid 
crescent moves around the separating-bowl 
it drains off of the deposited solid and carries 
with it any of the solid which is not properly. 
separated and leaves only a hard substantially 
dry layer, which is caught by the scraper that 
bears against the inner surface of the sepa 
rating-bowl, thus removing the solid in a 
substantially unbroken sheet at its line of 
contact with the bowl. When the scraper is 
arranged in this manner, the hardest cake of 
slimes is very easily removed, as it simply 
peels away from the bowl. The liquid-dis 
charge opening being directly above the deep 
est part of the crescent and the feed at the 
extreme end or point of the crescent, the lic 
uid must travel from the point to the approxi 
mate center of the crescent and thence up to 
the discharge. 
The double separator described is particu 

larly useful in the cyanid process, as a water 
pipe k may enter into the feed-hopper (f. The 
scraper brings the solid material directly 
over the pipe (f' and causes the same to pass 
through said pipe and out of the nozzle (f'. 
As the scraper brings the solid material over 
the pipe ('the stream of Water from the pipe 
he washes the material into the pipe and thence 
into the lower bowl. 

Referring to Figs. 10 and 11, which, how 
ever, for a clear understanding must be sup 
plemented by the description of the double 
separator, these figures which illustrate a 
single separator show a frame l in the upper 
sleeve or bearing l of which turns a hollow 
shaft l', to which is keyed or otherwise rig 
idly fixed a driving sheave or pulley d". A 
gear-casing in, constructed as shown and de 
scribed, Figs. 3 and 4, is fixed on the frame 
land incloses parts corresponding with those 
previously described. These parts are a driv 
ing-plate n, rigidly supported on the shaft d", 
a worm-gear n', supported at one side of said 
plate in bearings thereof, and a worm-wheel 
n", which is rigidly secured upon a hollow 
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shaft o, which projects upwardly from the 
outer bowl. An internally-threaded ring in 
is firmly fixed by the sections of the gear 
casing m, so that the teeth formed on the 
worm-thread of the gear n' will travel along 
the inclined threads of said ring, and thus im 
part a slow rotation to said worm-gear n, 
just as before. As far as the other parts of 
the single separator shown in Figs. 10 and 11 
are concerned at least the ones shown in said 
figures, they are the same as the lower bowl 
portions of the double separator. A detailed 
description, therefore, of the single separator 
other than a description of the driving mech 
anism which has been given, being superflu 
ous, is omitted. The single separator not 
being so complicated may be desired for gen 
eral use more than the double separator, 
which is more particularly useful for special 
treatments. 
The single separator shown in Fig. 12 is 

substantially the same as that shown in Figs. 
10 and 11, and the same reference-letters are 
used in this figure to indicate corresponding 
parts. The difference consists in a larger ec 
centric p at the top of the outer bowl d"; 
which receives a circular central opening p' 
in the top of the eccentric separating-bowl. 
Below the opening p' the top of the separat 
ing-bowl is provided with an annular series 
of internal gear-teeth q, with which meshes 
the internal gear-wheel q', that is fixed on 
the end of the hollow shaft l. The inner 
separating-bowl is on a fixed eccentric in this 
form of invention and is driven on its own 
center by the internal and external gears 9 o', 
respectively. The internal and external gears 
9 o' and the eccentric p and the top p' of the 
separating-bowl take the place of the eccen 
tric hub and top of the separating-bowl of 
the former figures and of the flexible connec 
tion comprising the sliding ring and concomi 
tant parts. 

In Fig. 13 another modification of a single 
separator is shown, and only the modified 
parts are illustrated. Here it will be seen that 
by the use of external and internal gears 7 p., 
respectively, the minimum distance between 
the center of the inner separating-bowls and 
the outer or separating bowls' may be zero. 
It is apparent that the external gear r drives 
the internal gear 7, which in turn drives the 
inner separating-bowls through the medium 
of a flexible connection at t, which is similar 
to the flexible connections of the former fig 
ures; but the eccentricity of the inner sepa 
rating-bowls or the distance from its center 
to the center of the outer bowls' is governed 
by the position of an eccentric-rings, which 
is fixed in the bottom of the outer bowl s', 
and is consequently driven at the same speed 
as the outer bowl. The center of the eccen 
tric-ring s” is not the center of the internal 
gear r, thus differing from the construction 
shown in Fig. 12, in which these centers are 

other forms of the invention. 

the same. This eccentric-ring s” could evi 
dently be made adjustable, thus varying the 
eccentricity of the inner separating-bowl, and 
it need not necessarily be in the location in 
which it is shown. Its adjustment will per 
mit it to be given a position to govern the in 
ner howl. 

Fig. 14 illustrates a still further modifica 
tion of a form of a single separator and in 
which, instead of the eccentric separating 
bowl being rotated at a differential rate of 
speed relatively to the support or outer bowl, 
it is rotated at the same rate of speed; but the 
Said eccentric-bowl is mounted in the outer 
bowl so that it can be bodily shifted sidewise. 
The inner or separating bowl here shown has a 
motion similar to an eccentric-strap and also 
a motion similar to the eccentric-shaft. The 
outer bowl at is provided with a hollow shaft 

for driving it, which shaft is mounted in a 
bearing of the frame u'. Turning within the 
hollow shaft u at a differential rate of speed 
is another hollow shaft , which shafts at and 
tly correspond with the similar hollow shafts 
of the other forms of the invention and are 
preferably driven by substantially the same 
differential gear. Fixed on the lower end of 
the shaft is an eccentric os', at one side of 
which eccentric is a counterbalance of simi 
lar to the counterbalance heretofore described. 
This counterbalance is provided with a strap 
or band v', the axis of which is coincident 
with the axis or center of the eccentric o' and 
forms a bearing or seat within which the sep 
arating-bowl u may turn. The upper part of 
the separating-bowl is provided with dis 
charge-openings oc', from which extend the 
discharge - nozzles u' for the liquid, which 
rises from the crescent formed within the 
separating-bowl in substantially the same 
manner as described with reference to the 

The upper 
part or top of the separating-bowl turns rela 
tively to the eccentric '. To permit of the 
functioning of the eccentric '', the separat 
ing-bowl w is connected with the bottom of 
the outer bowl at by means of a flexible con 
nection gy, which is similar to the flexible 
connection heretofore described, excepting 
that it is located at the bottom instead of at 
the top of the separating-bowl. As the two 
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bowls revolve at the same speed and the inner 
bowl is swung by the eccentric, thus swing 
ing the crescent, a liquid-discharge trough as, 
extending entirely around the upper part of 
the outer bowl, is required, this trough being 
provided with discharge-nozzles a'a. In the 
discharge-trough of the outer bowl a partition 
would be extended around it, dividing the 
trough into two circular parts. The plow or 
scraper, the seal, and the feed-nozzle would 
here be driven at the same speed as the ec 
centric; but these parts are here omitted. 
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It is evident that various changes of con 
struction and operation are within the scope 
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and spirit of this invention-as, for instance, 
the parts may be so constructed and operated 
as that the discharge will be upwardly instead 
of downwardly, and the relative speeds may 
be reversed, in which case the scraper or plow 
would extend in the opposite direction to that 
shown. Neither is the invention limited to a 
single or double separator driven by any one 
particular method, as it will be readily seen 
by skilled mechanicians that all the arrange 
ments shown for driving the bowls may be 
used for either a single or double separator. 
Also the driving-shafts may be driven by in 
dependent pulleys instead of the worm-gear 
ing, which is preferred. 
Having thus described my invention, what 

I claim as new therein, and desire to secure by 
Letters Patent, is 

1. In a centrifugal separator, the combina 
tion of a bowl to receive the mass to be sepa 
rated having a discharge-opening in its lower 
portion, means for supporting the bowl eccen 
trically to a given center, means for rotating 
said bowl to cause the mass to be disposed on 
an area of the inner surface thereof which is 
remote from said center, mechanism for mov 
ing the bowl to carry the heavier portions of 
the mass clinging to the bowl-surface out of 
the presence of the lighter portions, and con 
tinuously-operative means for guiding said 
heavier portions into said discharge-opening. 

2. In a centrifugal separator, the combina 
tion of a bowl to receive the mass to be sepa 
rated having a discharge-opening in its lower 
portion, means for supporting the bowl eccen 
trically to a given center, means for rotating 
Said bowl to cause the mass to be disposed on 
an area of the inner surface thereof which is 
remote from said center, mechanism for mov 
ing the bowl to carry the heavier portions of 
the mass clinging to the bowl-surface out of 
the presence of the lighter portions, and a 
Scraper continuously operating on the inner 
surface of the bowl at a point outside of said 
area, to discharge the heavier portions of the 
mass through said opening. 

3. In a centrifugal separator, the combina 
tion of a bowl to receive the mass to be sepa 
rated, means for supporting the bowl eccen 
trically to a given center, means for rotating 
Said bowl to cause the mass to be disposed on 
an area of the inner surface thereof which is 
remote from said center, mechanism for mov 
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ing the bowl to carry the heavier portions of 
the mass clinging to the bowl-surface out of 
the presence of the lighter portions, top out 
lets in the bowl, for the lighter portions, 
means for discharging the heavier portions, 
means for gravimetrically dividing the lighter 
portions issuing from said top outlets. 

4. In a centrifugal separator, the combina 
tion of a bowl to receive the mass to be sepa 
rated, means for Supporting the bowl eccen 
trically to a given center, means for rotating 
said bowl to cause the mass to be disposed on 
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an area of the inner surface thereof which is 
remote from said center, mechanism for mov 
ing the bowl to carry the heavier portions of 
the mass clinging to the bowl-surface out of 
the presence of the lighter portions, top out 
lets in the bowl for the lighter portions, means 
for discharging the heavier portions, a suit 
ably-supported trough outside the point of 
discharge of the lighter portions, means for 
gravimetrically dividing the lighter portions 
issuing from Said top outlets. 

5. In a centrifugal separator, the combina 
tion of a bowl to receive the mass to be sepa 
rated having a discharge-opening in its lower 
portion, an outer casing inclosing the bowl, 
means for supporting the first bowl in and ec 
centrically to the outer casing, means for ro 
tating said bowl to cause the mass to be dis 
posed on an area of the inner surface thereof 
which is remote from said center, mechanism 
for shifting the bowl to carry the heavier por 
tions of the mass clinging to the bowl-surface 
out of the presence of the lighter portions, 
and continuously-operative means for guiding 
said heavier portions into said discharge-open 
ing. 

6. In a centrifugal separator, the combina 
tion of a bowl to receive the mass to be sepa 
rated and having discharge-openings for the 
separated portions of said mass, one of said 
discharge-openings being in the lower portion 
of the bowl, means of support for the bowl, 
means for imparting initial rotation to one of 
said parts, a differential gear between the 
bowl and said means of support for rotating 
them at slightly different speeds, and continu 
ously-operative means for guiding the heavier 
portions of the mass into said lower discharge 
opening. 

7. In a centrifugal separator, the combina 
tion of a bowl to receive the mass to be sepa 
rated and having top and bottom discharge 
openings for the separated portions of said 
mass, the bottom opening being for the heavier 
portions and the top opening for the lighter 
portions, means of support for the bowl, 
means for imparting initial rotation to one of 
said parts, a differential gear between the 
bowl and said support, and continuously-op 
erating means for guiding said heavier por 
tions into said lower bottom discharge-open 
ing. 

8. In a centrifugal separator, the combina 
tion of a bowl to receive the mass to be sepa 
rated and having discharge-openings for the 
separated portions of said mass, one of said 
discharge-openings being in the lower portion 
of the bowl, means for supporting the bowl 
eccentrically to a given center, means for in 
parting initial rotation to one of said parts, 
a differential gear between the bowl and said 
support for rotating them at slightly different, 
speeds, and continuously-operative means for 
guiding the heavier portion of the separated 
mass into said lower discharge-opening. 
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9. In a centrifugal separator, the combina 
tion of a bowl to receive the mass to be sepa 
rated and having top and bottom discharge 
openings for the separated portions of said 
mass, means for supporting the bowl eccen 
trically to a given center, means for imparting 
initial rotation to one of said parts, a differen 
tial gear between the bowl and its support, 
and continuously-operative means for guid 
ing the heavier portions into said bottom dis 
charge-opening. 

10. In a centrifugal separator, the combina 
tion of a separating-bowl having an unob 
structed discharge-opening in its lower por 
tion, means for supporting the same eccen 
trically to a given center, means for rotating 
said support, means for moving said support 
and bowl relatively to each other, a continu 
ously-operative scraper fixed independently 
of the separating - bowl, its edge working 
against the inner surface of said bowl to re 
move the heavier portions of the mass being 
separated and to guide them into said dis 
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charge-opening, and means for discharging the 
liquid portions of the mass. 

11. In a centrifugal separator, the combina 
tion of a separating-bowl, means for support 
ing the bowl eccentrically to a given center, 
means for rotating said bowl to cause the mass 
to be disposed on an area of the inner surface 
thereof which is remote from said center, 
mechanism for moving the bowl to carry the 
heavier portions of the mass away from the 
lighter portions, means for discharging the 
heavier portions, means for discharging the 
lighter portions, and means interposed be 
tween said bowl and said support for counter 
balancing the separating-bowl. 

12. In a centrifugal separator, the combina 
tion of a separating-bowl, means for support 
ing the bowl eccentrically to a given center, 
means for rotating the bowl from said center, 
mechanism for moving the bowl at a differen 
tial rate of speed relative to its first said mo 
tion, means providing an outlet in the bottom 
of said bowl for discharging the solid por 
tions of the separated mass therefrom, and 
means providing outlets at the top of the 
bowl provided with nozzles for discharging 
the liquid portions separated. 

13. In a centrifugal separator, the combina 
tion of a separating-bowl, means for support 
ing the bowl eccentrically to a given center, 
means for rotating the bowl from said center, 
mechanism for moving the bowl at a differen 
tial rate of speed relative to its first said mo 
tion, means providing an outlet in the lower 
portion of said bowl for discharging the solid 
portions of the separated mass therefrom, 
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means providing outlets in the upper portion 
of said bowl for the liquid portions, a trough 
into which the latter outlets discharge, and a 
partition in said trough for gravimetrically 
dividing separate parts of the lighter portions. 

14. In a centrifugal separator, the combina 

tion of a separating-bowl, means for support 
ing the bowl eccentrically to a given center, 
means for rotating the bowl from said center, 
mechanism for moving the bowl at a differen 
tial rate of speed relative to its first said mo 
tion, means providing an outlet in the lower 
portion of said bowl for discharging the solid 
portions of the separated mass therefrom, 
means providing outlets in the upper portion 
of said bowl for the liquid portions, a trough 
into which the latter outlets discharge, a par 
tition in said trough for gravimetrically di 
viding separate parts of the lighter portions, 
and discharge - nozzles supported by Said 
trough at opposite sides of said partition. 

15. In a centrifugal separator, the combina 
tion of a separating-bowl, means for support 
ing the bowl eccentrically to a given center, 
means for rotating the bowl from said center, 
mechanism for moving the bowl at a differ 
ential rate of speed relative to its first-said 
motion, means providing an outlet in the lower 
portion of said bowl for discharging the solid 
portions of the separated mass therefrom, 
means providing outlets in the upper portion 
of said bowl for the liquid portions, a trough 
into which the latter outlets discharge, a par 
tition in said trough for dividing gravimetric 
ally separate parts of the lighter portions, 
discharge-nozzles supported by Said trough 
at opposite sides of said partition, and sepa 
rate pans for the said separate discharge-noz 
zles, for receiving the lighter portions of dif 
ferent specific gravities. 

16. In a centrifugal separator, a separating 
bowl having discharge-openings in its upper 
portion for the relatively liquid portions of 
the separated mass, and means for gravimet 
trically separating such liquid portions before 
their discharge through said openings. 

17. In a centrifugal separator, a separating 
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bowl having discharge-openings in its upper 
portion for the relatively liquid portions of 
the separated mass, means for gravimetrically 
separating such liquid portions before their 
discharge through said openings, and separate 
means exterior of said bowl for receiving each 
of said separated liquid portions. 

18. In a centrifugal separator, the combina 
tion with supporting means having a center 
of rotation, a separating-bowl mounted on 
said means eccentric to said center, means for 
imparting to the separating-bowl a rate of 
speed differing from that of said supporting 
means, and a flexible connection within said 
supporting means and surrounding the sepa 
rating-bowl. 

19. In a centrifugal separator, the combina 
tion with supporting means having a center 
of rotation, a separating-bowl mounted on 
said means eccentric to said center, means for 
imparting to the separating-bowl a rate of 
speed differing from that of said supporting 
means, and a flexible connection between the 
said center of rotation and the separating 
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bowl, said flexible connection comprising a 
shiftable ring, and angularly-disposed tongue 
and-groove connections at both sides of Said 
ring, one tongue-and-groove connection be 
ing with the said center of rotation and the 
other with the separating-bowl. 

20. In a centrifugal separator, the combina 
tion with supporting means having a center 
of rotation, a separating-bowl mounted on 
said means eccentric to said center, a flexible 
connection between the separating-bowl and 
the said center of rotation, and a differential 
worm-gear carried by the rotary support and 
connecting the center of rotation with the 
separating-bowl to impart a slightly different 
rate of speed thereto. 

21. In a centrifugal separator, the combina 
tion with supporting means having a center 
of rotation, a separating-bowl mounted on 
said means eccentric to said center, a flexible 
connection between the separating-bowl and 
the said center of rotation, and a differential 
worm-gear connecting the center of rotation 
with the separating-bowl to impart a rate of 
speed thereto differing from that of said sup 
porting means, said worm-gear comprising a 
rotary driving-plate, a worm mounted in bear 
ings thereof, a worm-wheel for said center of 
rotation intermeshed with said worm, and 
means for rotating the said worm on its own 
axis. 

22. In a centrifugal separator, the combina 
tion with supporting means having a center of 
rotation, a separating-bowl mounted on said 
means eccentric to said center, a flexible con 
nection between the separating-bowl and the 
said center of rotation, and a differential worm 
gear connecting the center of rotation with 
the separating-bowl to impart a differential 
rate of speed thereto, said worm-gear com 
prising a rotary driving-plate, a worm mount 
ed in bearings thereof and provided with teeth 
on its thread, a worm-wheel for said center of 
rotation meshing with said worm, and a ring 
provided with inclined threads on its inner 
periphery along which the teeth of the said 
worm travel. 

23. In a centrifugal separator, the combina 
tion with supporting means having a center of 
rotation, a separating-bowl mounted on said 
means eccentric to said center, a flexible con 
nection between the separating-bowl and the 
said center of rotation, and a differential worm 
gear connecting the center of rotation with 
the separating-bowl to impart a differential 
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rate of speed thereto, said worm-gear com 
prising a rotary driving-plate, a worm mount 
ed in bearings thereof and provided with teeth 
on its thread, a worm-wheel for said center of 
rotation meshing with said worm, a ring pro 
vided with inclined threads on its inner pe 
riphery along which the teeth of said worn 
travel, and a casing for lubricating-oil, inclos 
ing the said gearing. 

24. In a centrifugal separator, the combina 
tion with a separating-bowl provided with a 
discharge-opening for the lighter portions of 
the separated mass, and a separate discharge 
opening for the heavier portions, of a continu 
ously - operated scraper, the edge of which 
works against the inner surface of the said 
separating-bowl and restrained except as to 
rotary motion thereon, said scraper being pro 
vided with a twist. 

25. In a centrifugal separator, the combina 
tion with a separating-bowl provided with a 
discharge for the lighter portions of the mass 
to be separated, and a separate discharge-open 
ing for the heavier portions, of a feed-nozzle 
projecting into the separating-bowl, a continu 
ously-operated Scraper projecting into the dis 
charge-opening for the heavier portions of the 
mass, its edge working against the inner pe 
riphery of the separating-bowl and restrained 
except as to rotary motion therein, said feed 
nozzle and scraper moving together relatively 
to the said bowl. 

26. In a centrifugal separator, a separating 
bowl having discharge-openings in its upper 
portion for the relatively liquid portions of 
the separated mass, a plurality of receiving 
means into which said openings discharge, and 
means in said bowl for opening and closing 
said discharge-openings, whereby liquids of 
different gravities are discharged through said 
openings into each of said receiving means. 

27. In a centrifugal separator for mingled 
solids and liquids, the combination of a sepa 
rating-bowl and means providing outlets in the 
top of said bowl and at substantially the same 
level for separating the liquid contents of Said 
bowl into two separate portions. 

In testimony whereof have signed this 
specification in the presence of two subscrib 
ing witnesses. - 

WILBUR. G. LAIR). 
Witnesses: 

GEORGE STEIN WEDELL, 
WM. A. SMITH. 
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