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UNITED STATES 
s: 
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No. 817,465. Specification of Letters Patent. 

Application filed September 22, 1905, serial No. 279,646, Y. 
Patented April 10, 1906. 

To all whom it may coneern: 
Beit known that I, GEORGE.J. BRAGG, a British subject, residing in Newark, in the 

county of Essex and State of New Jersey, 
5 have invented certain new and useful Im provements in Centrifugal Liquid Separa 

tors, of which the following is a specification. 
My invention relates to improvements in 

machines for separating liquids of different 
io specific gravities, and is particularly intended 

for use as a cream-separator, and in the fol 
lowing specification will be referred to as a 
“cream-separator,' and will be described as 
adapted for use as such, though it will be un 

I5 derstood that I do not limit myself to the use 
of my improved separator in separating, 
cream from milk, but, to the contrary, may 
use such machine for any purpose for which 
it is suitable. 

2O S. invention consists in the novel means 
s E. oyed for directing the blue milk or skim 

milk to the proper outlets, therefor, in the 
novel construction of the skimming devices, 
and in other features of invention, all as here 

25 inafter described, and particularly pointed 
out in the following claims. 
The objects of my invention are to facili 

tate the thorough cleaning of cream-separa 
stors, to avoid the use of the commonly-em 

3o ployed blue-milk tubes attached to the cover, 
which are difficult to clean; to improve and 

*.simplify the skimming devices employed; to . 
facilitate the assembling and separation of 
the parts; to cheapen the construction of the 

35 separator, and generally to make the separa 
tor, efficient, SE easy to operate, and 
free from liability to derangement. 

I will now proceed to describe my inven 
tion with f - '. 

4o drawings and will then point out the no 
features in claims. 

In the said drawings, Figure 1 shows a cent 
tral vertical section of the bowl and a partial 
central section and partial elevation of the 

45 skimming devices of a cream-separator con 
structed in accordance with my invention. 
Fig.2 shows a side elevation, and Fig. 3 a top 
yiew, of one form of corrugated skimming 
cone which I may E. the corrugations 

so being radial. Fig. 4 shows a side view, and 
Fig. 5 a top view, of an alternative form of skimming-cone which I may employ, the 
corrugations being spiral. Fig.6 shows a 
side view, and Fig. 7 a top view, of the cone 

55 employed to direct the blue milk to the out 
lets therefor. Fig. 8 is a view similar to Fig. 

erence to the Reys 
"We 

1, illustrating an alternative construction of 
bowl-top and an alternative form of device 
for directing the blue milk to the proper out 
lets. Fig. 9 is a partial elevation and partial 6o 
section of this alternative form of directing 
cone, and Fig. 10 shows a detail verical sec tion of the upper portion of a separating 
bowl and directing-cone, illustrating an alter 
native construction of said cone and of the 65 
bowl-top. 

In the drawings I do not illustrate a com 
plete cream-separator, as it will be under 
stood that the bowl and contained parts are adapted to be employed in the customary 7o 
manner. v. 

Referring now to the accompanying draw 
ings, and at first to Figs. 1 to 7, inclusive, the separator-bowl comprises, as is customary, a 
cylinder 1, closed at the bottom and pro- 75 
vided with a spindle 2, by which it may be 
rotated, and a removable cover 3, having at 
the top a central orifice for the entrance of 
the whole-milk. In line with this opening is 
the feed-tube 4, which in the censtruction 8o 
shown is a plain tube having openings 5 near its bottom for the flow of the milk out into 
the main portion of the separator-bowl. 
The cover 3 is provided with the usual out 

let-orifices 6 for the blue milk or skim-milk; 85 
but contrary to common practice I do not 
provide these orifices in a cylindrical neck 
projecting upwardly from the conical por 
tion of the cover, but instead provide said . 
orifices in the conical portion of the cover. 9o 
Said orifices are formed by short tubes pro 
jecting slightly from a ring 7, formed on the 
outside of the cover. Contrary to common 
practice, I do not convey the blue milk to 
these orifices through small tubes secured to 95 
the inside of the cover, which tubes are highly 
objectionable, because they are difficult to 
clean, because their interior surfaces cannot be exposed to the sterilizing action of sun 
light, and for other well-known reasons; but Ioo 
instead Iemploy a cone 8, which near its top 
fits closely against the inner surface of the 
cover above the openings 6; but from Said 
EE 6 downward is spaces away some- . 
what from the inner surface of the cover-as, To5 
for example, by bosses 9 pressed in its sur 
face-so that between the cone and the in 
ner surface of the cover there is a passage 
through which blue milk may flow from near 
the 
This cone.8 is preferably drawn or pressed, 
so that it is seamless, and its upper portion is 

e of the bowl upward to the outlets 6, 1 Io 
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capable of fitting closciy against the inner. 
surface of the cover, preventing the leakage 
of blue milk upward past the openings 6. To 
further reduce the possibility of such leak 
age, I may provide in the cover 3 a groove 10, 
communicating with the openings 6. Cen 
trifugal force tends to draw into this groove 
any liquid which 

O 

However, this groove is not absolutely nec 
essary, and I may dispense with it, as shown 
incertain of the following views, for since 

15 the openings 6 are in the conical portion of the cover there is little tendency for liquid to 
flow between the cone 8 and the cover up above the openings. 6, provided said open 
ings are ofFE size, owing to the smaller diameter of the space above said openings 6. 

In the upper portion of the cover I pro 
vide the usual cream-outlet 11, which may 
be provided with any usual or customary de 
yice, such as the cream-screw shown, for ad 
justing the quality or richness of the cream. 

25 Any suitable s device or devices 
may be employed in the bowl; but the skim 
ming devices preferred by me and which 
form one feature of my invention comprise á plurality of cones, which alternately are cor 

30 

35 

near or in their bases, and 

rugated cones 12 and plain cones 13. The 
plain and corrugated cones together form 
passages extending upward and inward to 
ward the cream-space. To facilitate the col 
lection. of the cream globules on the surface 
of the cones and their passageinward and the 
corresponding passage outward of blue milk, 
provide the corrugations with openings 14 

rovide other 
openings 15 near the apices of the corruga 

O tions. The plain cones 13 may also be per 
forated, but preferably not above half their 
height, and I may not perforate them at all, 
if this appears more desirable. In operation 
the creen globules collect on the sirfaces of 

45 

so 
for. I have determined experiments 

the g efficiency and 
55 

the eones, and pass inward, the cream gath 
ering on the corrugated conesES through the openings 14, while the blue milk being heayierpasses out through openings 15: The 
angle of these cones has an important effect. 
upon the efficiency of the action of the ES 
that an angle of about fifty-five degrees y 

believe such anian gle to be preferable. 
The corrugations of the cones may be ra 

dial, as indicated in-Figs. 2 and 3, or they 
may be spiral, as shown in Figs, 4 and 5, the 
latter construction being the one which pre 
fer. When the direction of rotation of the 

6o bowlis cloekwise, as is assumed in the con: 
struction shown, the twist of the corruga 

65. 

tions should preferably be upward and in the 
same direction, as shown as this causes the most impingement of the fat globules against 
the corrugations of the cones. 

might otherwise tend to 
pass upward between the upper portion of 
the cone 8 and the inner surface of the cover. 

relative lightness of 

817,465 

In a bowl, such as so. In i: Fig. , :aving 
the blue-milk outlets in tia conical portion 
of its cover, an elongated cylindrical or nearly 
cylindrical neck, such as commonly.em 
ployed, is not necessary, and in Fig. no 
such neck is shown. If such a neck is pre 
ferred, however, it may be provided, as illus 
trated in F * . . . . . . . . . 

70 

ig. 8. . . . . . . . . . . 
In Fig. s' also illustrate an alternative de- . 

yice for conveying the blue milk to the out 
lets 6. In this construction the cone 8 fits the inside of the cover closely throughout its 
length, but is provided on its inner side with usis, which form blue milktubes, fubes, 
such as 16, on the inside of the cone 8 are not 
as objectionable as tubes on the inside of the 
cover, according to former constructions, es 
pecially when the blue-milk outlets are in the 
conical portion of the cover, for then the 
tubes may be straight up to the orifices in 
the sides of the cone, and, moreover, are short, 
and are thus easy to clean. Moreover, they 
may be of large size, and this fact and the 

the cone 8 make it easy 
to keep the tubes clean. . . . . . . . 
In the construction shown in Fig. 10 the 

blue milk passes to the outlets 6 through an 
annular space between the cone 8 and the 
cover; but instead of forming a shoulder on 

75 

90 

the cone aboye the openings 6, as in Fig. 1, 95 
rovide the shoulder on the cover, the cone 8 
eing a plain cone except for the bosses 9. 
In the operation of my improved separator 

in its various forms the whole-milk enters the 
feed-tube 4 and passes out through the open 
ings 5 in the bottom thereof, into the main portion of the bowl. Said bowl being in 
rapid rotation, the centrifugal force causes 
the cream to pass inward through the chan 
nels between the plain and perforated cones 
to the cantral portion of the bowl and thence 
to pass upward to the Eream-outlet, the finer 
cream particles collecting on the surfaces of 
the cones and then passing in with the others. 
The blue milk, on the eontrary, being forced 
to the EPOES the bowl passes up along the wall of the bowl and thence to the 
blue-milk outlets. The blue milk and cream 
may be caught in pans in the ordinary man 
le. , s 
The cones 8, 12, and 13 I customarily form 

of thin sheet metal, said cones being drawn 
or pressed to shape, so as to be seamless. 
When the parts are all in place within the 
cones are all pressed together tightly and the 
cone 8 is pressed tightly against the top 3. 
By reason of their simple form the cones 8, 

12, and 13 are easily formed and are capable of g 
of the 3 is also such that said top 

may be formed relatively easily. As will be 
seen, it is a simple matter to remove the con 
tents of the bowl and also to replace the same 

CO 

Ios 

IIS 

bowl and the top 3 thereof screwed down, the i20 

formed with great accuracy. The 125 

properly, and all of the parts being small and 13o 
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rtance, and also makes it easy to balance the 
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of simple form it is very easy to clean them 
thoroughly. The absence of the customary 
skim-milk tubes on the inner surface of the 
top 3 makes it particularly easy to clean said 
top thoroughly, a matter of much impor 
bowl. 
What I claim is- w 
1. In a centrifugal liquid-separator, the 

combination with a separator-bowl and a top 
therefor having an inclined surface and hav 
ing an outlet for the heavier liquid in such in 
clined surface, of a removable tapering cap 
within the top, fitting closely to the inclined 
surface of the top above the heavy-liquid out 
let and provided with means forming a pas 
sage to direct the heavy liquid to the outlet. 

2. In a centrifugal liquid-separator, the 
combination with a separator-bowl and a top 
therefor having an inclined surface and hav 
ing an outlet for the heavier liquid in such in 
clined surface, of a liner for said bowl and a 
removable cap surmounting the liner and fit 
ting closely to the inclined surface of the top 
above the heavy-liquid outlet and provided 
with means forming a passage to direct the 
heavy liquid to the outlet. 

3. In a centrifugal liquid-separator, the 
combination with a separator-bowl and a top 
therefor having an inclined surface and hav 
ing an outlet for the heavier liquid in such in . 
clined surface, of a liner for said bowl and a 
removable cap surmounting the liner, said 
cap being formed of thin sheet metal and ar 
ranged to be pressed up against the inner sur 
face of the top above the heavy-liquid outlet 
and being provided with means forming a 
assage to direct the heavy liquid to the out 
et. 
4. In a centrifugal liquid-separator, the 

combination with a separator-bowl and a top 
therefor having an inclined surface and hav 
ing an outlet for the heavier liquid in such in 
clined surface, of a removable liner-cap with 
in the bowl and fitting closely to the inclined 
surface of the top above the heavy-liquid out 

... let and separated from such inclined surface 
below the outlet by a space forming a liquid 

passage, said cap being provided with pro 
jections engaging the top and serving to 
maintain the passage. 

5. In a centrifugal liquid-separator, the 
combination with a separator-bowl of skin 
ming means therein comprising a plurality of 
hollow truncated cones arranged one above 
the other within said bowl, alternate cones. 
having corrugated and plane surfaces, the 
corrugated cones being perforated at the up 
per age of the corrugations. 6. In a centrifugal liquid-separator, the 

so 

55 

combination with a separator-bowl of skin- . 
ming means therein comprising a plurality of 
hollow truncated cones arranged one above 
the other within said bowl, alternate cones 
being corrugated and the others plane-sur 
faced the corrugated cones having perfora 
tions at about the bottoms of their corruga 
tions and also perforations near the tops of 
such corrugations. 

7. In a centrifugal liquid-separator, the 
combination with a separator-bowl of skim 
ming means therein comprising a plurality of 
hollow truncated cones arranged one above 
the other within said bowl, certain of said 
cones being corrugated at an angle to the 
radius of the bowl and having perforations 
permitting inflow of cream particles and out 
flow of blue milk, and others of said cones 
being plane-surfaced. 

8. In a centrifugal liquid-separator, the 
combination with a separator-bowl of skim 

75 

So 

ming means therein comprising a plurality of 
hollow truncated cones arranged one above 
the other within said bowl, sternate cones 
being corrugated at an angle to the radius of 
the bowl and the others plane-surfaced, said 
corrugated cones being provided with perfo 
rations permitting inflow of cream particles 
and outflow of blue milk. 

In testimony whereof I affix my signature 
in the presence of two witnesses. 

GEORGE J. BRAGG. 
Witnesses: 

H. M. MARBLE, 
L. S. ANDREWs, Jr 

90 


