
Oct. 17, 1933. C. G. Hawley 1,930,476 
LINE SEPARATOR AND GRADER 

Original Filled Nov. 29, 1927 5 area l 

3 

s 

2 2 

f 11jentot 

(%arves 4,77&zo (gy, 

v6. ethozwey 

  



Oct. 17, 1933. c. G. HAWLEY 1,930,476 
LINE SEPARATOR AND GRADER 

Original Filled Nov. 29, 1927 5 Sheets-Sheet 2 

Z Š 27 26 3 

T; - x - as a ur 
- - - - - - - - - - 

  

  

      

  

  



Oct. 17, 1933. C. G. HAWLEY 1,930,476 
LINE SEPARATOR AND GRADER 

Original Filled Nov. 29, 1927 5 Sheets-Sheet 3 

12 a 3)/2 2-R-R---Az2X----Gaza XNSS 
A SN 2. w 3& s Sey 2S 

1. N 

e6 

Z aZZZ f 42 4.7. 

rvuertot 

s Czar?es G 772zz/(e/ 
sy d 6A 56 

eltto-wo 

  

  

  

  

  

  

    

  

  

  

  



1,930,476 C. G. HAWEY 

LINE SEPARATOR AND GRADER 

Oct. 17, 1933. 

5 Sheets-Sheet 4 1927 Original Filled Nov. 29 

ST) 

(~~~~4) %&S 

2 2 2 

!!!!!!!!!!!!! 
† 

CaZZSasa 
, 22:22 NNNNNNNNNUNC 

  

  

  

    

    

  

  

  

  

  

  



Oct. 17, 1933. C. G. HAWLEY 1,930,476 
LINE SEPARATOR AND GRADER 

Original Filed Nov. 29, 1927 5 Sheets-Sheet 5 

) 4. 

Zzzezzó7. 

- - - 

227czzuey. ay 2 
^C//W 1 1674/orrey 

  

  



5 

0. 

5 

30 

35 

40 

Patented Oct. 17, 1933 1930,476 

UNITED STATES PATENT OFFICE 
1,930,476 ... . 

LINE SEPARATOR AND GRADER 
Charles Gilbert Hawley, Chicago, Ill., assignor to 

Centrifix Corporation, Cleveland, Ohio, a cor 
poration of Ohio 

Application November 29, 1922, serial No. 236,519 Renewed July 27, 1932 . 
Claims. 

The invention relates to improvements in the 
art of separating various substances from flowing 
fluids, and the invention comprises a separator. 
adapted for inclusion in fluid lines or pipes. 
This separator is of a centrifugal type. That 

is, upon entering the same the fluid is caused to 
rotate rapidly and to project the heavier sub 
stances against the internal or restraining wall 
of the separator. The heavier substances are 
collected and removed from that wall; and if 
desired the invention accomplishes a differentia 
tion and separation of the several heavier sub 
stances that may be carried by the fluid. 
Such flowing fluids are known as “carriers' 

and the term carrier is to be understood as mean 
ing any fuid that is directed or kept in motion 
between given points whether liquid, gaseous or 
Vaporous and Whether hot or cold, or a mixture 
of Such fluids; and, the terms “foreign sub 
stances' and “entrained substances” as used 
herein are to be understood as meaning any and 
all carrier-conveyed substances, whether solid or 
fiuid, or both, and whether of less or greater 
Weight than the carrier. The condition and 
shape of the foreign particles often permit them 
to be centrifugally separated even though of less 
Weight than the carrier. 
AS Will presently appear, the invention is 

generic in character, being capable of many uses 
and diffel'ent embodiments. It is not limited to a 
Special use or class of uses; and, certain of the 
StepS and parts of the highly perfected invention 
may be omitted in operations of the easier sorts. 
The invention as a whole and its several steps, 

parts and elements will be described by reference 
to the accompanying drawings. Therein several 
forms of the novel centrifugal-fixture or separa 
tor are shown as a guide to the effective use of 
the invention. 
In the drawings:- 
Fig. 1 represents a horizontally positioned 

Separator adapted for use as a grader; 
Fig. 2 is a transverse section on the 

of Fig. 1; 
Fig. 3 is an enlarged sectional detail taken 

fron Fig. 1 and illustrating the preferred con 
Struction of the race rings employed in a separator 
of the grader type; 

Fig. 4 is a view illustrating a modified form of 
the race ringS; - 

Fig. 5 is a longitudinal and horizontal section 
illustrating the invention as adapted for employ 
ment in high pressure lines, such as gas and steam 

line 

line 2-2 

5 lines; 

(C. 183-85) 

Fig. 6 illustrates the entering side or end of the 
whirl promoting tuyere thereof; - - 

Fig. 7 is a transverse section on the line 7-7 of 
Fig. 5; 

Fig. 8 is a longitudinal section of a line sepa 
rator of slightly modified form and having a whirl 
promoting tuyere of another type; 

Fig. 9 is an end view of such tuyere as it ap 
pears when removed from the casing, and, partly 
in section, as upon the irregular line 9-9 of 
Fig. 8; 

Fig. 10 illustrates another form of the high 
pressure line separator, having a whirl promoting 
tuyere of still another kind;. . . . - 

Fig. 11 is an end view of said tuyere, partly in 
section, as upon the line 11-11 of Fig. 10; 

Fig. 12 is a vertical section of a combined line 
receiver or drum and separator embodying this 
invention; - 

Fig. 13 is a vertical section showing the inven 
tion in the form of a wholly self-contained line 
receiver and separator; - 

Fig. 14 is a vertical section depicting the inven 
tion in a form specially adapted for employment 
as an exhaust head; - . 

Fig.15 is a plan section on the irregular line 
15-15 of Fig. 14; 

Fig. 16 is a horizontal section on the line 16-16 
of Fig. 14; 

Fig. 17 depicts a desirable modification of the 
exhaust head or vertical separator, which adapts 
it for use in exhaust or discharge lines which 
emit very heavily burdened carriers; and 

Fig. 18 illustrates another form of the inven 
tion which may be employed with heavily bur 
dened carriers. . . . . . . . . . . 
The invention is of a very simple nature, al 

though the number of drawings would seem to 
imply an intricate invention. The simplicity of 
the invention and the scope, and dependability 
of its operation adapt it for extensive use in these 
and many other forms and the invention is not 
limited or confined to any one of the designs 
herein appearing. Its greater scope will present 
ly appear and be further defined by the appended 
claims. - 

This novel separator is of the fixed or non 
rotative type. In every case it has a casing which 
extends in the direction of the carrier fow. This 
casing is generally round; and, contains the gen 
erally cylindrical separating chamber A, defined 
by the inner wall a’. The latter comprises the 
initial separation surface of the device. That 
Surface (a") should be round, rather than poly 
gonal in cross-section or even conical in form, 
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and while the term cylindrical as used herein 
and in the appended claims is only relative, it 
signifies an easily machined and the most effi 
cient form; and, , any decided departure from a 
round shapelessens the efficiency of the separator. 
For reasons hereinafter stated the chamber, A, 

is of only slightly greater diameter than the inlet 
pipe or conduit B, or than the outlet pipe or con 
duit C, Wish which the separator is to serve. The 
chamber, A, is co-axial with the outlet a? of the 
separator, and usually is co-axial with the inlet 
pipe B. Specifically stated, the diameter of the 
separator outlet a determines the dimensions of 
the other parts. - . 
The inlet end of the casing may be freely open 

to the incoming carrier, as represented in Figs. 
12 and 13, or various parts may be added (see 
parts b', b?, b3, bt., b5, b, respectively in Figs. 1, 5, 
8, 10, 14 and 17) to adapt it for ready connection 
with the carrier inlet pipe B and the easy entrance 
of the carrier. 
The receiving end of the casing contains, in 

fixed, non-rotative position, a Whirl promoting 
member or tuyère, which serves to subdivide and 
tangentially divert the flowing carrier and cause 
the carrier to whirl or rotate vigorously within the 
separating chamber A; i.e., while passing through 
the separator. By the tangential direction and 
whirling motion of the carrier the foreign sub 
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stances are thrown outward; against the restrain 
ing Wall d'. 
Three kinds of tuyères are shown in the draw 

ings. For easy identification and differentiation, 
these tuyères according to kind, are marked D, E 
and F. Whatever the individual form, the whirl 
promoting tuyere is characterized by a plurality 
of inclined or tangential blades positioned in the 
path of the flowing carrier; and, serves to sub 
divide the main stream into many streams tan 
gentially, and, to direct thern whirlingly toward 
the wall a’. 
Not all of the carrier actually contacts or im 

pinges the wall a, but the foreign substances con 
tained by the tangentially divided streams are, 
reliably and dependably, thrown or whirled out 
ward and against that wall and then move spiral 
ly toward the outlet a?; there to be intercepted 
and disposed of in the manner presently to be 
described. 
A similar qualification is to be noted concern 

ing the throwing out of the foreign substances. 
Not all thereof immediately reach the restraining 
wall a’ when they leave the blades of the tuyere. 
Every whirling body or vortex tends to draw sub 
stances across its ends and into its axial center. 
To nullify this action each tuyere D, E and F is 
provided with a part or device which in one or 
another way first readily accepts the stray sub 
stances moving toward the vortex axis, then with 
a surprising degree of perfectness stops such 
movement, and, then holds such stray Substances 
under the whirling influence of the vortex until, 
finally, the substances take on a rotative velocity 
which causes them to be centrifugally discharged 
against the restraining Wall (t'. 
A whirl-promoting element or tuyere of the 

novel type shown in Figs. 5, 6, 12 and 13, includes 
a round central portion which, advantageously, 
may be of equal or less diameter than the sepa 
rator Outlet d2. The inner or forward Side of the 
part d' contains a concavity or sink d2 the margin 
d3 of which is conical; i. e., forwardly and out 
Wardly inclined. During operation, a void or 
lesser pressure region exists in the sink; and, it 
may at once be explained that the stray Sub 

1,930,476 
stances which whirling tend toward the vortex 
center, are caught on the flaring margin d8 and, 
as explained, returned or thrown outward to join 
the major quantity on the restraining wall a '. 
Many Substantially radial blades d extend from 
the central part d' and, at their outer ends, are 
joined by a convenient peripheral band or ring 
d. Thus the tuyere unit D is completed, usually 
in a single casting. The blades d' are preferably 
inclined at an angle of forty-five degrees to the 
axis of the separator, which is sufficient to pro 
duce the Whirling noion in the passing carrier 
and not so great as to materially check the nove 
ment of the carrier, which would result in an 
objectionable pressure drop. Finally, and to the 
Same end, the openings or tuyere components be 
tween the blades d are preferably of an ag 
gregate area lhat much exceeds the area of the 
Separator outlet a? So that the carrier shall ap 
proach that outlet with the least possible hin 
drance. The working area of the tuyère D and 
the ability to use a small part or vortex cone d' 
have direct relation to the hereinafter explained 
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Smailness of the diameter of the separating cham 
ber A in relation to the separator outlet. Most 
conveniently, and as a means to lessen the ob 
Struction to the incoming carrier, the part d’ may 
be designed as a complete conical part which 
presentSitS apex to the incoming stream. 
The tuyere E of Figs. 8 and 9 accomplishes the 

Same Work of Subdividing the incoming strean 
and projecting Or Whirling the foreign substances 
against the Separator Wall a '. However it is of 
the barrel type and comprises a circumferential 
Series of tangential blades e4, all having the same 
direction, which join the end plate e6 to the end 
ring e. The opening within the ring e5 is of 
Substantially the same diameter as the opening 
Within the circumferential series of blades. The 
ring e in this case is flanged downwardly and 
provided With an interlocking edge e for engage 
ment by the two parts of the separator casing, 
Thus the tuyere is fixed in the casing. The vortex 
breaking member or cone e", in this case extends 
centrally from the end plate e6 and is char 
acterized by the sink e2 and the flaring edge or 
margin e3, which perform the function of inter 
cepting the stray Substances and returning them 
OutWardly. The incoming stream enters the 
tuyere E from the exterior thereof as shown by 
the arrows in Fig. 9. The subdivided streams 
join in producing a violent Whirling motion which 
results in the separation of the foreign substances 
and in the ceintrifugal projection of the same from 
the forward end of the tuyere and against the 
wall a’ of the separating chamber A. 
The whirl-promoting tuyère F of Figs. 10 and 

11 again accomplishes the Same Work of project 
ing the foreign Substances against the separator 
Wall Cl' of that structure. It is of the barrel type, 
but unlike the tuyere of Fig. 8 receives the carrier 
stream internally and immediately directs the 
subdivided streams outwardly. The tuyere F 
comprises a circumferential Series of blades fi 
which join the base ring f and the Smaller end 
member f". In this case the member f' besides 
forming the whole bottom or forward end of the 
tuyere, also forms the vortex cone and is chair 
acterized by the concavity or sink f, presented 
toward the outlet a, and by the flaring edge or - 
margin f3. To reduce the resistance to the flow 
the inner side f6 of the member f' is preferably 
in the form of a cone which presents its apex to 
the incoming stream. 
Whatever the form of the tuyere, it is held 
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1,930,476 
tightly in the casing and to positively prevent its 
1rotation it is locked thereto by one or more 
keys g, or by being made integral therewith 
as in the cases illustrated in Figs. 14 to 18. 
Being Whirlingly thrown against the inner Sur 

face a of the chamber A the separated sub 
Stances are driven Spirally forward thereon, to 
Ward the Outlet Of the Separator. The Chief 
problem in Separation is encountered directly in 
advance of Said outliet, for unless the Substances 
are reihowed before reaching that point they Will 
be taken away by the departing carrier; and, to 
the extent that the separator fails in the accoin 
plishment of the final complete separation of the 
foreign Substances it obviously fails to perform 
itS proper function. 
No separation during movement can be made 

Without some loss of energy, that is without some 
loSS of the power used to cause, or in causing, the 
movement of the carrier, and it is extremely in 
portant that the separator in the first instance 
shall oppose the least possible resistance to the 
flow of the carrier, and in the Second instance 
shall completely perform its expected Separating 
function so that the tangible return or benefit 
shall better justify the expense of itS instaliation 
and the continuing cost of its operation. 
As directly bearing upon the Solution of the 

problem of final separation, it is important first 
to realize that the substances to be removed are 
not uniformly distributed in the carrier Stream, 
and next, any method of tangential introduction 
ultimates in streans which progress Spirally upon 
the separating wall. On reaching a Smaller out 
let, like that shown herein, the longitudinal move 
ment of these whirling streams is partly inter 
rupted and they strongly tend to form Standing 
or re-entrant waves. Such Waves must be eX 
pended properly; in brief, outwardly; otherwise 
much or all of the initially separated Substances 
Willi re-enter the outgoing carrier stream. 

Further, the separated substances must ulti 
mately leave or be discharged from the separator 
casing at some given point in its periphery; and, 
an additional difficulty is encountered in dealing 
with the many spiral streams which are produced 
by a multiple tuyered, whirl producing element. 
Even though somewhat deflected by an annular 
shoulder beyond the discharge opening, the Spirals 
do not all terminate at that opening; and the 
separating performance is to that extent de 
feated. Means are therefore here provided to 
receive the spirals under unifornn resistant or 
back pressure conditions and then to direct the 
Substances to the discharge Opening. 

It has been demonstrated that the pressure 
drop through a given centrifugal fixture or sepa 
rator, aside from problems involved by prior 
changes of direction, are responsive to changes in 
the relation of the diameter of the outlet to the 
diameter of separating chamber. As that dif 
ference is increased the pressure drop is in 
creased; while a lessening of the difference, re 
sults in lessening the pressure drop. 

Therefore, by this invention it is made poS 
sible to employ a separating chamber that is only 
slightly larger than the outlet. Next the carrier 
is admitted to the chanilber in a Whirling coin 
dition but, With littie other opposition to its flow, 
due to the relatively large outlet. And, effective 
riddance means are provided in advance of the 
outlet, and yet wholy Within the Srinally annular 
space allowed by said differences of diameter. 

Referring again to the drawings, it is to be seen 
that the direct approach to the outlet is formed 

3, 

by a conical ring or portion H (in practice: best 
having a pitch of about thirty degrees to the 
axis) which receives the described spirals and 
opposes them; but, SO slightly as to avoid the 
formation of Standing. Waves and yet advan 

3 

80 tageously lessen the pitch of the spirals at that . 
point. The portion His referred to as conical; 
but strictly speaking it is truncated; and its for 
Ward edge or end, h", is of slightly larger diameter 
than the outlet a, and, does not quite reach the 
first transverse plane of that opening. An an 
nular opening h9, of considerable longitudinal 
length, therefore remains between the end h' and 
the actual end wall of the separator casing. The 
annular space. ii.3 surrounding the coine H is 
termed a race. Arriving at the edgeh' the foreign 
substances fly off centrifugally into the race h9. 
At a point in the outer wall of the race (hence. 

in the wall of the separator) is a discharge open 
ing I through which the Separated Substances are: 
removed. It is rare that the free escape of car 
rier is permitted at the opening i. Generally 
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that opening leads to a trap of some kind which 
prevents the escape of the carrier, or if the oper 
ation is being conducted under Suction prevents 
the entrance of external air through the opening 
I. It will be understood that Such trap may be 
of the ordinary type or merely 
chamber. 
The Whirling action is communicated to the 

content of the annular race and unless gravity 
is entirely relied upon to discharge the Substances 
therefrom it is best to provide the opening I with 
a tangential entrance i' like those clearly shown 
in FigS. 2, 7 and 15, which facilitates the prompt 
discharge Without materially interfering with the 
whirling motion of the carrier fluid occupying 
the race. . . ' 

Attention is again called to the Spacing away 
of the cone H from the outlet a whereby the 
content of the race is left in direct lateral con 
munication, with the whirling body within the 
separator and hence is rotatively propelled there 
by to insure the retention of the separated sub 
stances against the outer periphery of the race 
even when the separator is used upon a horizon 
tal axis. - . 

Asis well known the Sweeping of a stream across 
an opening tends to create a vacuum therein. 
Hence the avoidance of that condition herein is 
attained by the justmentioned spacing and by 

a large collecting 
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making the forward end of the accumulator cone- - 
H larger in diameter than the outlet a?. To the 
same end the outlet itself is characterized by a 
pressure effecting lip J which overhangs the race 130 and tends to direct the marginal portion of the 
carrier stream into the race. h.3 and thereby a 
more uniform pressure condition is obtained in 
the race, insuring the uniform action of the sep 
arated Substances therein. The longitudinal 
thrust of the carrier is successfully expended 
against the shoulder d' at the base or root of the 
lip J, and it is Substantially true that only a 

135 

whirling motion exists in the race h;3. Thus the 
final separation is quietly completed. s 
The described capability of maintaining a defi 

nite high pressure in the race h3 is of special im 
portance in cases where it is desirable to discharge 
the foreign. Substances directly into the Wesse 
from which the carrier is derived as in the case 
of boilers and evaporators and as exemplified in 
FigS. 12 and 13. In Such cases the pipe i2 leading 
from the separator is terminated at a lower point 
and there Sealed by the liquid content of the 
vessel. The pressure differences are so slight 
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that the Sealing liquid (Kin Figs. 12 and 13) rises 
but a little way in the eject pipe ... w 
The Operations above described are the Same 

whether the Separator is Worked under preSSure 
or under Suction, but usually a given Separator 
works with somewhat higher efficiency. when 
changed from Operation under pressure to Oper 
ation under Suction. Apparently the explanation 
lies in the fact that under Suction a better equal 
ized condition obtains throughout the Separating 
chambel' and race. 

It is well to note that the utility of this inven 
tion is not limited to the separation of Substances 
differing widely in specific gravities or to Such as 
are suspended in the carrier in the form of fine 
particles or small globules. Even bulky and also 
oily materials conveyed by the carrier in the 
form of particles, globules and flakes, on entering 
the casing are thrust against the Wall d' and are 
ejected from the race or races. . 

Clearly, this invention is adapted for employ 
ment with hot and cold carrier fluids under both 
suction and pressure conditionS. and at either 
high or low pressures and under either high or 
low velocities; and with either heavier or lighter 
or fiuctuating burdens of foreign Substances. 
Also that according to the nature or chai'acter 
istics of the substances caught, the vessel or cas 
ing may be upright or upside down or positioned 
on its side. Also the pocketing, that is the re 
ception and ultimate disposal of the Separated 
Substances may be accomplished in any manner 
best Suited to the case in hand, Without altering 
the essential operations within the casing. AS 
indicated, the casings may be of various shapes 
and axial positions, as best Suited to particular 
conditions and uses. S. 
In cases involving carrier vapors that may or 

should be either liquefied or withhold from con 
densation, the operation may be favorably affect 
ed by respectively cooling and heating the sepa 
rator. The jacketing, or the Spraying of the Sep 
arator walls internally or externally, to that end, 
present no mechanical difficulties; and, may be 
carried out by means So well known and under 
stood that it has been deemed unnecessary to 
complicate the drawings by attempting to illus 
trate them. Nevertheless these temperature-af 
fecting steps are definite features of this inven 
tion and may well be relied upon as aids in the 
many separating operations conducted hereun 
der. . . . . . - - - - 

This invention lends itself to grading. Opera 
tions of various kinds, this being accomplished 

- by the provision of a sequence of the described 
races; at slight sacrifice in the matter of in 
creased separator diameter and total pressure 
drop. Examples appear in Figs. 1, 5 and 12 
hereof. 
The grader illustrated in Figs. 1 to 4 is perhaps 

the most desirable for use in Separating dry ma 
terials from carrier streams; and, is of a con 
struction which lends itself to easy manufacture 
and extension. The race inmediately in advance 
of the outlet or orifice of the separator is identified 
by the reference characters H, h", h”, h, I and J, 
and its operation need not be again described; 
except that the outlet opening of this particular 
grader takes the form of a conical throat h, to 
ease the outflow and for the purpose of standard 
izing cross sections of the several race rings. In 
this case, two raceshy and h7 are added; with in 
creasing diameters in order that the relations 
before described shall be preserved. There are 
three race rings, fastened one to the other. The 

1,930,476 
largest ring is fastened to a flange upon the shell 
A' of the separator. Another fiange c' Serves to 
connect the Smallest ring with the Outlet pipe C. 
The race rings are identical in axial croSS Section 
and will, best be understood On reference to Fig. 
3. As there shown each l'ing or race ineinber Com 
prises a ring portion, 1; at the inner periphery of 
which is the cone portion 2, generally identi 
fied as the part H, which bears the dis 
persing shouldeir’ i. At the outer periph 
ery of the portion 1 is a back Wardly turned 
fange 3 which terminates in a radially dis 
posed flange 4. In each case the fiange 4 of 
one ring rests upon the portion of the next larger 
ring and is fastened thereto by a plurality of 
bolts 5. Preferably the shell A' is considerably 
Smaller than the race of the largest ling; where 
by, an overhanging annular shoulder 6 is pro 
vided for that race. Each irace as showin in FigS. 
1 and 2 has a peripheral discharge opening, pre 
Sumably leading to a collecting pocket (not 
shown). 
As before stated, the carrier whirls through 

the chamber A and the Separated Substances 
progress Spirally On the Wall cit'. As the end 
thereof the coarser particles, or the heavier, enter 
the race h2 and aire discharged therefron. The 
lighter particles are nore difficult to retain in the 
race and are swept upon the first of the accumu 
lator cones, being thus led to the race fly where 
the operation of Separation between coaliser and 
finer, or heavier and lighter, particles is repeated. 
Still finer particles are similarly lodged in the 
last race. The remaining impalpable powder, if 
any, may pass out through the orifice a2, to be 
collected by a succeeding, separator. Or obviously, 
the number of races may be increased; to the 
point where the carrier will be quite completely 
purified, or for the mere purpose of increasing 
the number of grades. 
The modified race construction shown in Fig. 

4 serves to more completely pocket or isolate the 
content of each race hiv and hW, in effect choking 
the annular entrances fron the races So that the 
finest material may not even enter the first race 
O laCeS. - v 

In dealing with Steann lines and the like which 
contain not only the burdened carrier but also 
occasional slugs of liquid, it is desirable to relieve 
the race next to the outlet fronn the heavy duty 
of disposing of the slugs and leave to it only the 
duty of caring for the northal entraininent. To 
this end, as shown in FigS. 5 to 7, the cone Hin 
stead of being an angular continuation of the 
separating wall a’ is spaced therefrom, to pro 
vide an initial disposal throat h" and a second 
race h9. Further, the Wall ot' is continued in the 
inclined portion h9, to somewhat slow down the 
movement of the foreign Substances and to pro 
vide the external shoulder hi0 within the race h9. 
The raceh has a peripheral discharge (see dotted 
lines Figs. 5 and 7). The pressures maintained 
in the races its and h3 differ slightly. Therefore 
separate automatic traps should be connected 
thereWith or the eject pipes i and i3 should be 
first joined by an equalizing trap (not shown) 
before being led to a single disposal trap. 
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Other novel features appearing in Fig. 5 in 
clude:-1st, the two-part casing (7) (8) between 
which parts the tuyere ) is clamped; 2nd, the 
tightly fitted and keyed part (9) which comprises 
the cone H; and, third, the tightly-fitted part 10 
which comprises the pressure effecting lip J of 
the fixture. Altogether, this fixture is of mini 
mum size, weight and cost. Its usefulness extends 
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to steam, air, gas and liquid lines 
and low pressures. . . 
The separator of Fig. 8 has a separately fitted 

and keyed coine meiose 11 which can easily b8 
machined and which obviates the otherwise 
rather difficit and uncertair “coring of that 
end of the fixture. This fixture also takes advan 
tage of tie-Siecial tilyeire Showr (one having tile 
central opening aid tha is e8) to provide a first 
Stage discina 
12. This is of use in dieairg with slugs when the 
fixture is employed as an u-goei' or even When it 
is used in ciizontai position. 
Ry way of direct contrast, the fixture Gf Fig. 

i0 is sinowin as a down-goer. It may be of leSS 
iength (for piping of given size) because of the 
immediate entrance of the carrier through the 
member 4 and into the ty&ire it. Other featureS 
of this iiitiie will be clearly read in FigS. 10 and 
11. The fixtie is adapted for use in any other 
position, 
Where large or frequent slugs of liquid must be 

cared for it is well to supplement the primary fix 
ture hereof by comaining it. With a capaciolS re 
ceiver or drum, such as disclosed in Figs. 12 and 
3. Both are ideally adapted for use above Steam 

boilers, to completely rid the steain of moisture 
and Solids before it passes to a Superheater Or to 
a prime in over. 

Referring to Fig. 12, 14 represents a simple 
drum or receiver adapted to contain steam or the 
like at high iressure and having a drain 15 at its 
botton. The Steair is preSuired to enter through 
the lateral pige 3 and to leave through the open 
ing 16 substantially at right angles thereto. The 
slugs of Watei' fail into the botton and maintain 
the before-entioned Sea. K. At the opening 16 
is a saddle ling 17, and to this is fastened the 
tuyère D and the inenber 8, etc., taken from 
Fig. 5. The Outgoing Stean Oir other carrier is 
therein coiletely died purified. That par 
ticular fixture has two ejects, therefore a second 
pipe i also leads through the side wall of the 
diurn 4 and is bent downward to be Sealed by 
the liquid EX. 
The apparatus of Fig. 13 is of the down-goeir 

type, receiving the steaIn through the side of the 
drum at 19 and discharging it through the botton 
at 20. The part, C becomes a, Standpipe Within 
the drum and upon its upper end bears the now 
familia, Separator. The atter being much as 
shown in Fig. 5 out having Only a Single race at 
the botton. Obviously piiral races inay be used. 
In this case the tuyere in itself forins the re 
ceiving end of the fixture. 

It frequently happens that it is desirable that 
the outlet of a fixture or separator shall be much 
larger than the cafirier pipe. An example is met 
in the requirements of Steam exhaust heads in 
which it is desirable to avoid back pressure in the 
exhaust pipe. In SiC cases, and as ShoWn in 
Figs. 14 to i3, innediate advantage is had fron 
the fact that the orifice or outlet ray be of nearly 
the Sarae size as the Sepairating chamber of this 
separator. The latter and the Whirl producing 
tuyere may therefore be inade as large as desired 
and the Orifice inay be extended without lessening 
the efficiency of the typical Sepairating race in 
mediately below the Saine. Fig. 7 may be con 
pared with Fig. 8 inasmuch as the upstanding rib 
21 and the groove 22 With dia.in pipe 23 COIre 
spond in the matter of a first Stage Separat).On 
and relieve the top race from the heavy duty of 
handling slugs. Fig. 8 illustrates a further iman 
ner of handling slugs, the Same COinprising an 

under both high 
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intermediate, open race 24 with its drain pipe 25. 
These structures are extre: eiy Simple and each Of 
these exhaust, heads if desired Inay coin)rise a, 
single thin walled casting. - 

Having this described my invention, I claim 
as new and desire to Secre by lettersitatent:- 

1. A centrifugal line separator for unburdening 
fluids, comprising in combination, a casing con 
taining a separating changer provided with a 
central outlet orifice, the latter marked by an out 
Wardly pitched annular lip in advance of Said 
Oirifice, an accinulator co-axial With and con 
verging radially toward Said lip built of slightly 
larger diameter and separated therefron, means 
Which cause the burdened fluid to WOrtically enter 
Said channer and api'Oach Said accuinulator; lip 
and Orifice, the Space between Said lip and ac 
CUmuaiator being foyed to eject burden received 
from the periphery of the vortex, and a reaction 
sink disposed Centrally Within the receiving end 
of Said charnber and adapted to exclude burden 
froin the axial portion of the vortex. 

2. A centrifugal line separator for unburdening 
fiuids, comprising in COInbination, a casing con 
taining a separating chamber provided with a 
central outlet Orifice, the latter marked by an out 
Wardly pitched annular lip in advance of Said 
Orifice, an accumulator Co-axial With and con 
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Weirging ladially to Ward Said lip but of slightly 
larger dia.netter, means which cause the burdened 
fiuid to Vortically enter Said chamber and ap 
proach said accumulator, lip and orifice, a race 
between and external to said lip and accumulator 
and adapted to receive and eject burden received 
from the periphery of the vortex, and a reaction 
Sink disposed centially Within the receiving end 
of Said chairaber and adapted to exclude burden 
froin the axial portion of the Vortex. 

3. A centrifugal Separator comprising a casing 
containing a cylindrical Separating chamber haW 
ing at its end a central outlet of less diameter 
than Said chamber, in combination. With an inter 
posed accumulator cone radially converging to 
ward and forming the approach to said outlet, a 
race ein closing the end of Said cone and the nar 
gin of said outlet, a Whirl-producing tuyere at . 
the opposite end of Said Casing, and a first-Stage 
separating race interposed between said tuyere 
and said race at the Outlet. 

-4. A centrifugal line separator for unburden 
ing fluids, comprising in combination a casing 
containing a separator chamber provided With 
a centrali outlet orifice, the latter marked by an 
outwardly pitched annular lip in advance of Said 
Orifice, an accumulator coaxial with and radially 
converging toward said lip but of slightly larger 
diarineter, a Second accumulator and lip of larger 
diameter and interposed betWeen Said first named 
accumulator and said chamber, means which 
cause the burdened fluid to Vortically enter said 
chamber and approach said accumulators, lips 
and Orifice, and races between and external to 
Said lips and espectively adapted to receive and 
eject burden successively received from the pe 
riphery of the vortex. 

5. A centrifugal line separator for Unburden 
ing fluids, comprising in combination a casing 
containing a separator chamber, provided with 
a central outlet orifice, the latter marked by a 
series of outwardly pitched annular lips in ad 
vance of said orifice, a plurality of accumulators 
coaxial with and radially converging toward Said 
respective lips but of successively slightly larger 
diameter, means which cause the burdened fluid 
to vortically enter said chamber and approach 
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6 
said accumulators and means adapted to receive 
the eject burden received from the periphery of 
the vortex. 

6. A centrifugal line Separator for unburden 
ing fluids, comprising in combination a casing 
containing a separator chamber provided with 
a central outlet orifice, the latter marked by an 
outwardly pitched annular lip in advance of said 
Orifice, an accumulator coaxial With and radially 
converging toward said lip but of slightly larger 
diameter, a race between and external to said 
lip and accumulator, and adapted to receive and 
eject burden received from the periphery of the 
vortex; a second race larger than the first and 
positioned to first receive the foreign substances 
from Said chamber, and means which cause the 
burdened fluid to vortically enter said chamber, 
and approach said accumulator, lip and orifice. 

1,930,476 
7. A centrifugal line separator for unburden 

ing fluids, comprising in combination a casing 
containing a separator chamber provided with a 
central outlet orifice, the latter marked by an 
outwardly pitched annular lip in advance of said 
orifice, an accumulator coaxial with and radially 
converging toward said lip but of slightly larger 
diameter, a race between and external to said lip 
and accumulator and adapted to receive the eject 
burden received from the periphery of the vortex; 
a Second race larger than the first and positioned 
to first receive the foreign Substances from Said 
chamber and being characterized by an annular 
shoulder over which such substances must pass 
to enter the same, and means which cause the 
burdened fluid to vortically enter Said chamber 
and approach Said accumulator, lip and orifice. 

CHARLES GILBERT HAWLEY. 

80 

85 

90 

95 

100 

105 

O 

115 

120 

125 

130 

135 

40 

45 

50 


