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22 Clains. 

This invention relates to pneumatic or other 
current Separators for separating fine from coarse 
Or light from heavy material, and aims to provide 
improverineints in Such Separators especially ap 
plicable to such separators of the types shown in 
my patents 
No. 1,542,050 granted June 16, 1925 on my ap 

plication Serial No. 28i,445 filed March 8, 1919; 
No. 1,834,095 granted Dec. 1, 1931 on my appli 

cation Serial No. 26,033 filed April 27, 1925; 
No. 1,876,516 granted Sept. 6, 1932 on my ap 

plication. Serial No. 737,411 filed Sept. 12, 1924 
No. 1,987,615 issued Jan. 15, 1935 on my appli 

cation Serial No. 687,359 filed Jan. 19, 1924; 
No. 1,992,942 issued March 5, 1935 on my ap 

plication Serial No. 459,930 filed June 9, 1930; 
No. 2,055,484 issued Sept. 29, 1936 on my ap 

plication Serial No. 54,199 filed Feb. 7, 1931; 
No. 2,055,485 issued Sept. 29, 1936 on my ap 

plication Serial No. 714,961 filed March 10, 1934; 
No. 2,113,586 issued April 12, 1938 on my ap 

plication Serial No. 606,407 filed April 20, 1932, 
and No. 2,148,452 issued Feb. 28, 1939 on my ap 
plication Serial No. 584,140 filed Dec. 3, 1931. 
Other types of such separators are set forth 

in my applications 
Serial No. 628,678 filed August 13, 1932; 
Serial No. 628,679 filed August 3, 1932; 
Serial No. 38,777 filed August 31, 1935; 
Serial No. 55,423 filed Dec. 20, 1935; 
Serial No. 80,258 filed May 18, 1936; 
Serial No. 93,210 filed July 29, 1936, and 
Serial No. 141,534 filed May 8, 1937. 
This application contains subject matter 

formerly included in my earlier application 
Serial No. 91 filed Jan. 2, 1925, other subject mat 
ter of which has been protected by claims in my 
said Patent No. 834,095, and in my said Patent 
No. 1876,516. 
This application contains subject matter 

formerly included in my said application Serial 
No. 606,407, other subject matter of which has 
been protected by claims in ray Said. Patent No. 
2,113,586, and other subject matter of which is 
giained in my said applications Serial No. 55,423, 
Serial No. 80,258, and Serial No. 93.20. 
This application contains Subject matter 

formerly included in my earlier application 
Serial No. 628,678, other subject matter of which 
has been claimed in my said application Serial 
No. 14i,534. 
The object of this invention is to provide in 

proved neans for varying the action of a pneu 
matic or other fluid current separator by varying 
the velocity and path of the current stream and 

(C. 209-39) 
the manner in which the material is distributed. 
A further object of my invention is to provide 

an improved form of rotating valve for the outlet 
Of the Separating chanber. 
A further coject of my invention is to provide 

improved means for simultaneously varying the 
Speed of rotation of the fan and the position of 
the distributor. 
A further object of my invention is to provide 

inproved means for simultaneously varying the 
speed of rotation of the distributor coincidently 
With variation in the position of the latter. 
A further object of my invention is to provide 

means for Sinultaneously varying the radial eX 
tent of the distributor and the position of the 
Valve. 
A further object of my invention is to provide 

means for simultaneously reversely vertically 
Varying the positions of the distributor and of a 
baffle below and adjacent the upper outlet. 

For accomplishing these objects the invention 
preferably provides various features of inprove 
ment either of which may be applied in any de 
sired manner to a separator having either an 
annular feed conduit or a central feed pipe, but 
which I prefer to combine, and apply and use to 
gether, in any current separator, as shown in the 
accompanying dra Wings, in Which 

Fig. is a side elevation partly cut in Vertical 
axial mid-section of an annular feed conduit air 
separator provided with the preferred form and 
combination of my improvements; 

Fig. 2 is a similar View of a central feed. Con 
duit air separator provided therewith; 

Fig. 3 is a fragmentary Cross Section of the 
separator shown in Fig. 1, the left hand side of 
the view being cut on the plane of the fulcrum 
of the counterbalanced ever, and the other parts 
of the view being. Stepped down and cut on planes, 
the one extended above the fan blades, and the 
others extended immediately above the upper 
baffle, immediately above the annular baffle, im 
linediately below the annular baffle, immediately 
above the distributor, immediately below the lat 
ter, and through the filter Vanes, respectively; 

Fig. 4 is a fragmentary detailed pian View of 
the lower baffle and its radial segments and their 
operator levers, and 

Fig. 5 is a fragmentary detailed plan view of 
the distributor, showing its radial segments and 
their Operating evers. 

Referring to the drawings, in Which the Sane 
numbers indicate similar parts of an air sepa 
rator, is the outer casing enclosing a settling 
chamber 3, 15 is the inner casing enclosing a 
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2 
Separating chamber 7, 9 is a coarse material 
receiver, 2 is a Supply conduit, 23 is a rotary dis 
tributor, 25 is the distributor chamber, 27 is the 
distributor drive shaft, 29 are its drive gears, 31 
is the lower current inlet to the separating cham 
ber, 63 is the upward current passage therein, 33 
is the upper current outlet therefrom, 6 is a 
rotary valve at the outlet and 27 is a rotary 
upper baffle under the outlet, 35 are the blower 
fan blades, 25 are the fan spokes, 37 is the re 
turn current passage, 39 is a filter consisting of 
One Or more rings of spaced vertical vanes across 
the return passage 37, for intercepting and drop 
ping through their lower ends fine material in 
the current returning from the settling cham- . 
bel, 4t is the fan drive shaft, 43 are the fan gears, 
45 is a variable speed motor or other primary 
driver for the rotary parts, 47 is the outlet for 
fine material, and 49 is the outlet for coarse ma 
terial. 

are the circumferentially spaced uptossers 
around and revoluble with the distributor 23, 
which are shown as inclined for uptossing mate 
rial in the ZOne of distribution when they are 
rotated in clockwise direction; 3 is a rotary re 
tarder shelf revoluble with the fan spokes 25 and 
depended therefrom to within the lower inlet 3 f; 
5 is the revoluble tubular partition depended 
from and revoluble with the fan spokes 25, for 
revolubly defining the return current passage 37; 
7 is a rotary shelf under the ends of the filter 
Vanes 39, for resisting leakage therebelow; 79 is 
a rotary grooved ring around the upper edge of 
the receiver 9, for resisting leakage therearound; 
8 is a vapor went outlet extended from Within 
the inner casing 5 to externally of the outer cas 
ing f; 83 are the adjustable jet rings between 
the inner and outer casings, for downwardly jet 
ting the current outwardly of the filter 39; 85 are 
jarrer hammers for jarring these and the filter 
and tailings receiver; 3 is a jarrer striker there 
for; 89 is a jarrer anvil between and in operative 
relation to the hammers 85 and the Striker 8. 
These may be of any Suitable construction for 

Spreading the material to be separated across the 
upWard paSSage and causing a current to flow 
up through the separating chamber and upper 
outlet into the settling chamber, and to return 
through the filter to the lower inlet, for sepa 
rating and floating fine material into the settling 
chamber and dropping coarser material into the 
coarse receiver. 
The outer casing is shown as enclosing a 

Settling chamber 3, and the inner casing 5 is 
shown as within and in spaced relation thereto, 
and as having a lower current inlet 3, upward 
passage 63, and upper outlet 33, in communica 
tion with the settling chamber 3, and as afford 
ing an endleSS current passage or path 37 ex 
tended up through and down around the inner 
casing, through the filter 39, and above the tail 
ings receiver 9. 
The current circulation means is shown as a 

rotary blower means or fan blades 35, revoluble 
between the inner and outer casings and around 
the outlet 33, for causing a separating current 
to circulate in an endleSS path up through and 
down around the separating chamber. 
The distributor 23 is shown as rotary for the 

rotatable Supply and distribution of material to 
be separated in the distribution chamber 25, and 
as vertically adjustable for vertically varying 
the Zone of said distribution, and as having a 

5 
rotary ring of segments 5f which are inwardly 
and outwardly slidably movably adjustable, for 
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radially varying the Zone of distribution, for 
varying the separation. The distributor is shown 
as Surrounded by circumferentially spaced revo 
luble uptossers 7 , revoluble in the zone of dis 
tribution, and shown as inclined for uptossing 
material therefrom when the uptossers are re 
Wolved in clockwise direction. 
The distributor 23 is shown as having a hub or 

lower baffle 53 in vertically fixed spaced relation 
to and movable vertically with it, which is shown 
as provided With a rotary ring of segments 55 
Which ai?e radially adjustable by inwardly and 
outwardly slidable movement, for radially vary 
ing the Width of the lower baffle 53 and the width 
Of the distribution chamber 25 adjacent the Zone 
of distribution. 
The blower means is shown as of the type which 

is revoluble at variable speed relatively to the 
distribution means, and as revolved by a variable 
Speed driver f05, shown as a conventional vari 
able Speed device of the type in which reversely 
axially movable conical pulleys are coincidently 
moved by adjuster levers 9, for transmitting 
rotation from their constant shaft 7 at variable 
Speed to their variable shaft if , which latter is 
shown as beited to a biower gear shaft 5, from 
which rotation is transmitted through blower 
gea!'S, 43 to a vertically stationary blower drive 
shaft 4, connected by Spoke means 25 to the 
fan blades 35, for revolving the latter at variable 
Speed. 
The distribution means is shown as of a type 

Which is revoluble relatively to the circulation 
neans, and as revolved by a variable speed driver 
63, shown as said conventional type having re 

WerSely aXially nOWable conical pulleys coinci 
dently moved by shifter levers 09, for transmit 
ting rotation at variable speed from their con 
Stant speed shaft f 7 to their variable shaft , 
which latter is shown as belted to a distributor 
gear shaft 3, for rotating the distributor shaft 
27 and the distributor 23 at variable speed, and 
preferably relatively to the fan blades 35. 
The constant Speed shaft 7 of the variable 

Speed drivers 05 and 0.3 is shown as the variable 
Speed shaft of a similar conventional variable 
Speed driver ), the adjustment levers 09 of 
Which are manually adjusted by a screw 9, and 
a constant Speed shaft i of which is shown as 
revolved by the shaft 2 of a variable speed 
motor or other primary driver 45. 
The distributor 23 is shown as splined on its 

drive shaft 27 by a screw i45 slidable in a slot 
47 therein, by which screw the distributor is 
carried by a tubular vertically adjustable suspen 
dei 55, revolubly mounted on an upwardly and 
downwardly movable bearing 9, mounted on a 
non-rotary adjustment lever 93, which lever is 
adjusted by a lock nut 95 adjustably screwed on 
a rod 99, which lever and the distributor are 
shown as counterbalanced by adjustable counter 
Weights 9, by tilting which lever the distributor 
23 may be vertically movably adjusted, for vary 
ing the height of the ZOne of distribution. 
The current Space regulation means is shown 

as comprising a rotary upper baffle 27 below and 
adjacent the upper outlet, for defining the space 
through which the current may flow to the latter, 
and vertically movably adjustable for vertically 
varying said space, for thereby varying the veloc 
ity of the current, for varying the separation, 
Which baffle is shown as vertically spaced from 
and Sustained from and revoluble with the dis 
tributor 23. 
The filter vanes 39 are shown as depended 
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2,188,480 
from conically arranged angle rings 3i, and 
these and the inner casing 5 are shown as ad 
justably carried and radially positioned by slid 
able brackets 37, adjustably carried by screw 
threaded rods 33, which are adjustably mount 
ed on the top of the outer casing by screw 
threaded nuts 43. 
The fan blades 35 are shown as surrounded by 

a conical deflector 39, which is carried by and 
vertically adjustable with a suspender rod 4 , 
Which vertically adjustably sustains the jet rings 
83 and whirl checks 35 between and connecting 
the latter. 
As thus far described these parts may be any 

suitable parts for the circulation of a separating 
current, and for the variation of its velocity, and 
for the distribution in said current of material 

25 

:30 

to be separated thereby, and for the vertical or 
radial variation of the zone of distribution, those 
shown being similar to corresponding parts 
claimed in my said patents and in my said com 
panion applications. 

In a separator of this general type it is some 
times desirable that the velocity of the separating 
current may be varied coincidently with vertical 
or radial variation of the zone of distribution 
without throttling the current space, in order 
to eliminate the resistance to such circulation in 
cident to throttling the space through which the 
current may flow, and one feature of my present 
invention provides for varying the velocity of the 
current by variation of the circulation means it 
Self coincidently with variation of the zone of 
distribution, which I preferably accomplish in the 
construction shown by providing between and 
common to the distribution adjustment means 
and the variable speed blower drive means a co 
incident current Velocity variation connection, 
as 5, shown as a link connected to an arm 9 
‘on the distributor adjustment lever 93 and con 
nected to the shifter (9 of the variable speed 
blower driver 95, in such manner that as the 

50 

60 

65 
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distributor 23 is movably adjusted by vertical ad 
justment of its bearing 9 when the lever 93 is 
tilted, the blower driver 05 Will be varied and 
will correspondingly vary the speed of rotation of 
the fan blades 35, thereby varying the velocity of 
the separating current coincidently with varia 
tion of the Zone of distribution, and, when ar 
ranged as shown in Fig. 1, increasing Such veloc 
ity coincidently with vertical elevation or radial 
diminution of said Zone. - 
In some separators of this general type it is 

desirable to vary the velocity of the current by 
increasing the space through which the current 
may flow past the upper bafile coincidently with 
vertical or radial variation of the Zone of distribu 
tion, and my invention preferably accomplishes 
this by making the upper baffle 2 movable rela 
tively to or reversely to the distributor 23 coin 
cidently with movable adjustment thereof, pref 
erably by sustaining the baffle from and connect 
ing it to the latter by providing a motion change 
or a reverse motion connection therebetween, as 
153, shown as a lever 63 and a link 53, which is 
shown as connected to the radially movable seg 
ments 55 in such manner that as these segments 
are moved upwardly and outwardly to vary the 
Zone of distribution, such movement will be 
translated into downWard movement of the baffle 
f27, whereby the latter will be moved from an 
upper position for diminishing said velocity, to 

7 

ward an open position for increasing said velocity, 
coincidently with elevation or radial diminution 
of the zone of distribution, as distinguished from 

the upper baffle in my said applications Serial 
No. 55,423 and Serial No. 93,210 in which the 
upper baffle is in vertically fixed relation to and 
is moved with the distributor instead of rela 
tively thereto. 

In separators of the type in which the width of 
the zone of distribution is radially variable, as by 
having around the distributor 23 or its hub 53 
a rotary ring of inwardly and outwardly adjust 
ably slidable segments 5 or 55, it is desirable that 
the velocity of distribution should be varied co 
incidently with the variation of the width of the 
Zone of distribution, in order that this velocity 
may suffice to project the material across the 
width of the zone, and may be suited to that per 
mitting effective separation, and my present in 
vention provides for varying the velocity of dis 
tribution coincidently with variation of the zone 
of distribution, preferably by varying the speed 

20 of rotation of the distributor 23 coincidently with 
vertical or radial variation of said zone, prefer 
ably as shown in Fig. i by providing a coincident 
adjustment connection therebetween, as 55, 
ShoWn as a link connected to the arm foil of the 
distributor adjustment lever 93, in operative rela 
tion to the distributor and connected to the 
shifter 9 of the variable speed driver. O3, in 
such manner that as the distributor 23 is mov 
ably adjusted by tilting the lever 93 the driver 
493 will be varied and will vary the speed of 
rotation of the distributor coincidently with mov 
able adjustment thereof, whereby to vary the 
Velocity of distribution coincidently with varia 
tion of the zone of distribution, and preferably 
as shown to decrease said velocity coincidently 
with decrease in the width of said zone, or with 
Vertical elevation of the latter. 

In separators of this general type it is desirable 
to simultaneously vertically and radially vary the 
ZOne of distribution, and my invention provides 
for effecting both such variations, and preferably 
for effecting them coincidently, preferably as 
shown by making the distributor vertically mov 
ably adjustable and by providing it with one or 
more rotary rings of collectively inwardly and 4. 
outwardly slidable segments 5 and 55, slidably 
connected to it in such manner that they may be 
outwardly slid coincidently with upward adjust 
ment of the distributor, for reducing the width 
of the zone of distribution simultaneously with 
elevation thereof, and inwardly slid coincidently 
with downward adjustment of the distributor, 
for increasing the width of the zone of distribu 
tion simultaneously with depression thereof, 
whereby to afford a high and narrow Zone for 
coarse separation, or a low and wide zone for 
fine separation. 
Any suitable means may be employed for effect 

ing such coincident vertical and radial variation 
of the Zone of distribution, but for effecting it 
in an annular feed conduit separator in which 
the distributor 23 is splined on and rotated by a 
shaft 27, and the fan blades 35 are rotated by a 
vertically stationary fan shaft 4 which is revo 
luble relatively to the shaft 27, I prefer to slidably 
carry the segments 5 and 55 from the distributor 
23, and to radially move them relatively thereto, 
for which I preferably provide segment vertical 
and radial coincident adjustment means, as 57, 
shown as comprising bell cranks 57, shown as full 
crumed to the distributor and vertically movable 
therewith, and as having one arm connected by 
links 57 to the segments 5 and the other arm 
revolubly engaged in the groove of a collar 59 
fixed on the shaft 4 below the distributor 23 and 
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affording a revoluble connection between the 
shaft 4 and the bell cranks 57, in Such manner 
that as vertical adjustment of the distributor 
raises the fulcrum of the bell cranks 57 their 
inner ends will be vertically stationarily held by 
the grooved collar f39 and they will be thereby 
caused to tilt and radially slide the segments 5 
and 55, which will thereby be movably adjusted 
inWardly and outwardly coincidently with ver 
tical movable adjustment of the distributor, 
whereby the height and width of the zone of 
distribution will be simultaneously varied. 

In separators of the type having movably ad 
justable lower distribution means and a verti 
cally spaced upper baffle, it is desirable that the 
current path in the upward passage 63 therebe 
tween should be varied relatively to and coinci 
dently with movable adjustment of the distribu 
tion means, and my invention preferably pro 
Wides for this as shown in Fig. 1, by providing 
an annular baffle 6 around the upward passage 
63, which is movably adjustable relatively to the 
distributor 23 and the upper baffle 27, from a 
lower position adjacent the distribution chamber 
25, for affording a narrow passage therefrom and 
a substantial Selection chamber 65 thereabove, to 
an upper position, a relatively greater distance 
above the distributor 23 and a relatively lesser 
distance below the upper baffle 27, coincidently 
with vertical adjustment of the distributor, for 
affording a more uniform path for the current in 
the passage 63, when the distributor is vertically 
adjusted for coarse separation. Preferably in 
such a construction the annular baffle 67 is moved 
by and coincidently with radial movement of the 
Segments 55, and by and coincidently with move 
ment of the lever 69, to an outer arm of which 
it is shown as connected in such manner that as 
the lever 69 is tilted by outward movement of the 
segments 55 the annular baffle 67 Will be simul 
taneously raised relatively to the latter, and 
thereby will increase the space therebetween 
through which the current may flow from the 
distribution chamber, and will decrease the space 
between the annular baffle 67 and the upper baffle 
27 through which the current may flow between 

these, which latter space will be further de 
creased by the depression of the baffle 27 inci 
dent to such tilting of the lever 69. 

In some separators of the type having an upper 
baffle below the upper outlet for defining the 
Space therebetween through Which the current 
may flow, it is also desirable to vary the velocity 
of the current by varying the Space above the out 
let through which the current may flow, as by 
means of a rotary valve 6f which is vertically 
adjustable above the upper baffle, and my present 
invention provides for availing of Such space 
variation, and for Sustaining and adjusting such 
a valve, without unnecessarily increasing the 
height of the separator, preferably as shown in 
Fig. 1 by making the upper baffle 27 with a re 
cessed inner upper side in the shape of an in 
verted cone, and by making the upper valve 6f 
of inverted conical shape, and by disposing it 
opposite and making it movably adjustable into 
said recess, and preferably provides for sus 
taining and adjusting it by mounting it on the 
hub. 53 of the distributor 23 in Such manner that 
it will rotate with the latter and be vertically ad 
justed thereby simultaneously thereWith and in 
the same direction and to the same extent as the 
distributor is adjusted, and simultaneously re 
versely to the coincident adjustment of the baffle 
27 from and relatively to the distributor, where 
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by when the distributor 23 is downwardly adjusted 
the valve 6 will be coincidently adjusted toward 
a closed position in which its lower portion will 
telescopically enter and be encircled by the inner 
recessed portion of the baffle 27, and when the 5 
distributor is upwardly adjusted the valve 6 will 
be simultaneously adjusted to an Open position, in 
which it will be spaced above the upper baffle 27. 
In separators having an annular feed conduit 

2f around a blower drive shaft 41, it is desirable, 10 
that the downflow to the distributor of material 
to be distributed by the latter should not be inter 
sected or nolested by the drive connection be 
tWeen the blower drive shaft and the fan blades, 
and my present invention preferably provides for 15 
avoiding such molestation in the construction 
shown in Fig. 1, by disposing the spoke means 
25 a distance below the distributor 23 and below 
the Zone of distribution, and by extending them 
radially outwardly therebelow, and upwardly, 20 
Without and around said zone and outwardly of 
and past the annular baffle 67 and the upper baffle 
27 and the upper valve 6, and by connecting 
them thereabove to the fan blades 35, whereby 
the latter may be vertically stationarily sustained 25 
from in Wardly of the relatively revoluble distrib 
utor shaft 27, and the distributor and baffles and 
Valve may be vertically adjusted and may be 
revolved relatively to the blower spoke means 
without molestation from the latter, and the 30 
spoke means will be below and without the path 
of descent of material to the distributor, and be 
low and around the Zone of distribution and sepa 
ration. 
This disposition of the spoke means 25 facili-35 

tates suspension therefrom of the retarder shelf 
3, the tubular partition 75, the shelf 77, and the 
grooved ring 79, from the blower shaft 4, with 
Which they are shown as revoluble in Fig. 1. 
As thus far described, and as shown in Fig. 1, 40 

my improvements as set forth are availed of in a 
Separator having an annular feed conduit, a dis 
tributor drive shaft in Wardly thereof, a blower 
drive shaft within and surrounded by the dis 
tributor shaft and carrying the vertically sta- 45 
tionary rotary parts, and having an upper baffle 
below and adjacent the upper outlet, but it will 
be understood my improvements can be availed 
of in Whole or in part With other types of sepa 
rators, and can be modified to suit the require- 5?) 
ments thereof. 
One such modification is shown in Fig. 2, which 

shows my improvements applied to a separator 
having a central feed pipe 2, surrounded by a 
distributor shaft 27, which is surrounded by the fi:5 
distributor suspender pipe 59, revolubly suspended 
from and vertically adjusted by the bearing 
9, which Suspender is surrounded by a tubular 
blower shaft 4, on which the fan spokes f25 are 
mounted above the upper valve 6 f. In this con 
struction the upper baffle 2 is eliminated, and 
the annular baffle 67 is vertically movable from 
adjacent the distribution chamber 25 to adjacent 
the upper outlet 33, for eliminating the selection 
chamber 65 for coarse separation. In this con- 65 
struction the vertically stationary revoluble parts 
are suspended from the distributor shaft 27, and 
are revolved by it. 

In this construction the distributor 23 is sus 
pended from its hub or lower baffle 53, and the 70 
latter is fixed to the suspender 59, and has the 
bell cranks 57 and levers 69 fulcrumed to it with 
their inner ends extended through vertical slots 
f47 in the suspender 59 and in engagement with 
holes or recesses 49 inwardly thereof in the shaft:75 

3) 
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27, in such manner that, as the suspender is 
raised to elevate the distributor, the bell cranks 
57 and levers 69 Will be tilted to radially slide 
the segmental plates 5 and 55, and to vertically 
adjust the annular baffle 67, coincidently with 
Vertical adjustment of the Suspender 59. 
In this construction the valve 6 and hub 53 

are connected to the suspender 59 in vertically 
fixed relation, so that vertical movement of the 
latter will move then in the same direction and 
to the same extent at the same time, and thereby 
move the valve toward an open position with ele 
vation of the distributor, or toward a closed posi 
tion with depression thereof. 

In this construction the coincident connections 
5 and 55 between the lever 93 and the variable 

speed distributor driver 3 and fan driver 5 
are adapted to decrease the Speed of rotation of 
the distributor coincidently with elevation or ex 
pansion thereof, and to increase the velocity of 
the current by increasing the speed of rotation 
of the fan blades coincidently. With elevation Or 
expansion of the distributor or elevation of the 
current space regulation valve 6i. In other re 
Spects the parts in this construction are similar 
to those before described and bear similar refer 
ence numeras. . . . 

In Operation the Separator is started at nid 
adjustment and mean speed, and is then adjusted 
as required for the fineness of Separation desired. 
For very fine separation the distributor and 
lower baie Will be OWered and contracted and the 
upper valve or upper baffle Will throttie the upper 
outlet, and the outer baffle will provide a large 
Selection chamber above it, and below the outlet, 
So that the separating current Will be mid and 
of great volume, and the distributor will rotate 
lapidly for spreading the material across a Wide 
distribution chamber, and the blower will rotate 
slowly for producing a gentle current. For very 
Coarse separation the distributor Will be raised 
and expanded for providing a narrow distribution 
chamber, and will be rotated slowly for spread 
ing the material across the narrow chamber, and 
the upper valve or baffle will be opened, and the 
outer baffle adjusted for providing a uniform cur 
rent passage to the fan blades, which will be 
rotated rapidly for generating a current of Sufi 
cient intensity to separate coarse material. The 
Separator may be easily adjusted for separating 
one or the other of these products or any inter 
mediate product, and this may be done during 
rotation. Witholt Stopping Operation. 

Preferabiy the casing is provided with feet 
6 Wiich are adjustable and reversibie, and 

is provided with vertical legs $63 to which these 
feet are adjustably connected. 
Although for the purpose of illustrating the 

applicability of my present improvements I have 
shown then as utilized. With a separatoi in Which 
a vertically adjustable distributor is Spaced its 
vertically adjustable distance below the Grifice 
of a Supply conduit and itS Vertically a justable 
distance above Vertically fixed Spoke means ex- . 
tended past it to and carrying and rotating fan 
blades above it, and Said distributor as encircing 
an annular supply conduit, and adjustinent 
means for said distributor extended down in 
Wardly of Said Conduit aid out Wardly Said dis 
tance below said distributor, and adjustinent 
means for a waive or a loafie eXtended down 
inwardly of and out Waidy beiOW and up arcuini 
said conduit, said distrillator So Spaced, Said 
spoke means, and said adjustment means, are 
not specifically claimed herein, being claiined in 

S 
- my said companion application Serial No. 

141534. 
Although for the purpose of illustrating the 

applicability of my present improvements I have 
ShoWn them as utilized with a separator having 
a, rotary open top tubular partition wall 75 spaced 
inwardly of the lower inlet to the separating 
chamber and partitioning the return current pas 
Sage to the latter from a tailings receptacle 
therebelow, and affording communication be 
tween said chamber and said receptacle, said 
rotary tubular partition wall is not claimed here 
in, being claimed in my said application Serial 
No. 80,258. l - - - 

Although for the purpose of illustrating the 
applicability of my present improvements...I have 
shown them as utilized with a separator having 
a rotary annular tailings retarder 73 around and 
above the return current passage and within and 
above and inwardly of the lower inlet of a sepa 
rating chamber, said rotary retarder is not 
claimed herein, being claimed in my said appli 
cation Serial No. 80,258. 

Although for the purpose of illustrating the 
applicability of my present improvements I have : 
ShoWn then as applied to a separator having a 
Vertical rotary ring 9 inwardly of and extended 
from above to below the lower ends of a ring of circumferentially Spaced material interceptor 
baffles 39, Such a vertical rotary ring is not 
Clained herein, being claimed in my said appli 
cation Serial No. 38,777. 
Although for the purpose of illustrating the 

applicability of my present improvements. I have 
shown them as applied to a separator having 3 
an annular baffle 67 within the separating cham 
ber and around the upward current passage 
therein and movable from above and adjacent 
a movable distributor to around and adjacent 
the upper outlet from said separating chamber. 
and so movable with and to a greater extent 
than a vertically movable valve above said outlet 
and a Vertically movable distributor below the 
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latter, Said annular baffle so movable is not Spe 
gifically claimed herein, being generically claimed 
in my Said application Serial No. 80.258. 
Although for the purpose of illustrating the 

applicability of my present improvements have 
shown them as applied to a Separator having 
a vertically movable valve and a Vertically mov 50 
able distributor and a vertically movable con 
nection therebetween all in vertically fixed re 
lation and simultaneously Vertically movable in 
the same direction and to the same extent, a 
Vertically movable valve and a Vertically mov 
able. distributor and a Vertically movable con 
nection therebetween in Wertically fixed relation 
and simultaneously vertically movable in the 
Same direction and to the same extent are not 
claimed herein, being claimed in my said com 
panion application Serial No. 80,258. 
What I claim is: 
1. In a current separator comprising, a set 

tling chamber, a separating chamber therein 
having a lower current inlet and an upward. 
current passage and an upper current outlet in 
communication thereWith, variable current cir 
culation means in communication with said pas 
sage, for the upward circulation of a separating 
current therein, for the separation of material 
therein, and variable for varying the velocity 
of said current, for varying said separation, dis 
tribution means Within Said upward passage, 
for the supply and distribution therein of ma 
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6 
terial to be separated by said current, and mov 
ably adjustable, for varying the zone of said 
distribution, for varying said separation, and dis 
tributor adjustment means in operative relation 
to Said distribution means for movably adjust 
ing the latter; the combination therewith of a 
Connection between and common to said cur 
rent circulation means and said distribution 
means, for varying the former in response to 
movable adjustment of the latter, in operative 
relation to each thereof, and being operable to 
Vary Said current circulation means in response 
to movable adjustment of said distribution 
means, and thereby to vary the velocity of said 
current with variation of the zone of said dis 
tribution. 

2. In a current separator comprising, a set 
tling chamber, a separating chamber therein 
having a lower current inlet and an upward 
current passage and an upper current outlet in 
communication therewith and affording a com 
munication passage between and in communi 
cation. With said chambers, rotary current cir 
culation means in communication with said pas 
Sages, for circulating a separating current up 
through said upward passage, for the separa 
tion of material therein, and for circulating said 
current through said communication passage, 
Variable Speed rotation means in operative re 
lation to said circulation means for revolving 
the latter, and variable for varying the speed 
of revolution thereof, for varying the velocity 
of Said current, for varying the separation, dis 
tribution means within said upward passage, for 
the Supply and distribution therein of material 
to be separated by said current, and movably 
adjustable for varying the zone of said distribu 
tion, for varying said separation, and distributor 
adjustment means in operative relation to said 
distribution means, for movably adjusting the 
latter; the combination therewith of an opera 
tive connection between said variable speed 
means and said distribution means, constructed 
and arranged to vary said variable speed means 
in response to adjustment of said distribution 
eaaS. 
3. In a current separator comprising, a set 

tling chamber, a separating chamber therein 
having a lower current inlet and an upward cur 
rent passage and an upper current outlet in 
Communication therewith and affording a com 
munication passage between and in communi 
cation with said chambers, revoluble current cir 
culation means in communication with said pas 
Sages for the upward circulation of a separating 
Current in Said upward passage, for the separa 
tion of material therein, and for the circulation 
of Said current through said communication 
paSSage, and revoluble at variable speed for vary 
ing the velocity of said current, for varying said 
separation, distribution means within said up 
Ward paSSage, for the supply and distribution 
therein of material to be separated by said cur 
rent, and vertically adjustable for varying the 
height of the Zone of said distribution, for vary 
ing Said Separation, and distributor adjustment 
means in operative relation to said distribution 
means, for Vertically adjusting the latter; the 
combination therewith of a coincident operative 
connection between and common to and in oper 
ative relation to said circulation means and said 
distribution means, for varying the former co 
incidently with vertical adjustment of the latter, 
operated with said vertical adjustment of said 
distribution means, and when so operated op 
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erative to vary the speed of revolution of said 
circulation means coincidently with said vertical 
adjustment of Said distribution means, and there 
ity to vary the velocity of said current coincident 
ly with vertical variation of the zone of said dis 
tribution. 

4. In the separator Specified in claim 2, Said 
coincident connection being operable to increase 
the Speed of revolution of said current circula 
tion means coincidently with upward adjustment 
of said distribution means, and being thereby 
Operable to increase the velocity of Said current 
coincidently with elevation of the zone of distri 
bution. 

5. In a current separator comprising, a set- i 
tling chamber, a separating chamber therein 
having a lower current inlet and an upward cur 
rent paSSage and an upper current outlet in COm 
munication therewith, and affording a communi 
cation passage between and in communication 
with said chambers, rotary current circulation 
means in communication with said passages, for 
the upward circulation of a separating current 
in said upward passage, for the separation of 
material therein, and for the circulation of Said : 
Current through Said communication paSSage, 
variable Speed rotation means in operative rela 
tion to said circulation means for revolving the 
latter, and variable for varying the speed of 
revolution thereof, for varying the velocity of : 
said current, for varying the separation, distribu 
tion means within said upward passage, for the 
supply and distribution therein of material to 
be separated by said current, and radially mov 
ably adjustable for radially varying the width ; 
of the Zone of said distribution, for varying said 
separation, and distributor radial adjustment 
means in Operative relation to said distribution 
means, and movable for radially movably ad 
justing the latter; the combination thereWith 
of an operative connection between said variable 
Speed means and said radial adjustment means, 
operative to simultaneously vary said variable 
Speed means and Said radial adjustment means. 

6. In the separator specified in claim 5, said 
operative connection being operable to increase 
the speed, of revolution of said variable Speed 
means coincidently with radial increase of the 
size of said distribution means, whereby to in 
crease the speed of revolution of said circulation : 
means coincidently with diminution of the width 
of said Zone of distribution, and thereby to in 
crease the velocity of said current coincidently 
with decrease in the Zone of Said distribution. 

7. In a current Separator comprising, a set 
tling chamber, a separating chamber therein 
having a lower current inlet and an upward 
current paSSage and an upper current Outlet in 
communication thereWith and affording a com 
munication passage between and in communi 
cation with said chambers, revoluble current cir 
culation means in communication with said pas 
sages, for the upward circulation of the separat 
ing current in Said upward passage for the Sep 
aration of material therein and for the circula 
tion of Said current through said communica 
tion passage, and revoluble at variable Speed for 
varying the velocity of said current, for varying 
said separation, distribution means within a low 
er portion of said upward passage, for the Sup 
ply and distribution therein of material to be 
separated by said current, baffle means Within 
said upward passage and spaced below said out 
let and above said distribution means, compris 
ing a rotary ring of segments having current 

2) 

2 5 

4) 

5 

ts) 

65 

s 



5 

0. 

3) 

45 

() 

O 

2,188,480 7 
passage edges above said distribution means and tling chamber, a separating chamber therein hav 
below said outlet, for defining the Space there 
between through which said current may flow, 
said segments being inwardly and Outwardly 
slidably adjustable, for radially varying the Width 
of said space, for varying said separation below 
said baffle means, and segment adjustment means 
in operative relation to said baffle means, for 
radially siding said segments; the combination 
therewith of a coincident operative connection 
between said circulation means and said baffle 
adjustment means, operative to simultaneously 
vary the speed of revolution of said circulation 
means and said radial adjustment means. 

8. In a current separator comprising, a Set 
tling chamber, a separating chamber therein hav 
ing a lower current iniet and an upward current 
passage and an upper current outlet in Con 
munication therewith and affording a communi 
cation passage between and in communication 
with said chambers, revoluble current circula 
tion means in communication. With Said paSSages 
for the upward circulation of the separating cur 
rent in said upward passage for the separation 
of material therein, and for the circulation of 
said current through said communication pas 
sage, and revoluble at variable Speed for varying 
the velocity of said current, for varying said 
separation, distribution means within a lower 
portion of said upward passage, ior the Supply 
and distribution therein of material to be Sep 
arated by said current, upper baffle means below 
and adjacent said upper outlet and above Said 
upward passage, for defining the Space through 
which said current may flow therefron, and 
vertically adjustable for varying Said Space, for 
varying the velocity of said current, for varying 
said separation, and baffle adjustment means in 
operative relation to said baffle, and adjustably 
movable for vertically adjusting the latter; the 
combination therewith of a coincident operative 
connection between said circulation means and 
said baffle adjustment means, operative to simul 
taneously vary the speed of revolution of Said 
circulation means and said vertical adjustment 
83.S. 

9. In a current separator comprising, a settling 
chamber, a separating chamber therein having 
a lower current inlet and an upward current paS 
sage and an upper current outlet in communica 
tion therewith, current circulation means in com 
munication wtih said passage for the upward 
circulation therein of a separating current, for 
the separation of material therein, rotary dis 
tribution means within said upward passage, for 
the supply and rotatable distribution therein of 
material to be separated by said current, and 
movably adjustable for varying the Zone of said 
distribution, variable speed rotation means in 
operative relation to said distribution means for 
rotating the latter, and variable for varying the 
speed of rotation thereof, for varying the ve 
locity of said distribution, and distributor ad 
justment means in operative relation to said dis 
tribution means and movable for movably ad 
justing the latter; the combination therewith of 
a coincident operative connection between and 
common to and in operative relation to said dis 
tributor adjustment means and to said speed 
variation means, operative to vary the latter co 
incidently with adjustment movement of the 
former, and thereby to vary the velocity of said 
distribution coincidently with variation of the 
zone of said distribution. 

10. In a current separator comprising, a set 

ing a lower current inlet and an upward current 
passage and an upper current outlet in con 
munication therewith, current circulation means 
in communication with said passage, for the up 
ward circulation of a separating current therein, 
for the separation of material therein, rotary dis 
tribution means within said upward passage, for 
the supply and rotatable distribution therein of 
imaterial to be separated by said current, and re 
volubie at variabie speed, for varying the Velocity 
of said distribution, for varying said separation, 
variable speed rotation means in operative rela 
tion to said distribution means, for rotating the 
latter at variable speed, a rotary ring of Seg 
ments around said distribution means, having 
outer edges for radially defining the width of the 
zone of said distribution, and in Wardly and out 
wardly slidable for increasing and decreasing 
said width, for varying said Separation, and Seg 
ment adjustinent means in operative relation to 
said segments and adjustably movable for radial 
ly sliding the latter; the combination therewith 
of a coincident operative connection between and 
common to and in operative relation to said. 
rCitation means and said Segment adjustment 
means, for varying the speed of rotation of the 
former coincidently with adjustment movement 
of the latter, operated with said adjustment 
movement of said adjustment means, and when 
so operated operative to increase the speed of 
revolution of said distribution means coincidently 
With in Ward slidable movement of Said segments, 
and thereby to increase the Velocity of Said dis 
tribution coincidently With increase in the width 
of the ZOne of Said distribution. 

1. In a current separator comprising, a set 
tling chamber, a separating chamber therein 
having a lower current inlet and an upward cur 
rent passage and an upper current outlet in com 
munication therewith, revoluble current circu 
lation means in communication with said pas 
'sage, for the upward circulation of a separating 
Current therein, for the separation of material 
therein, and revoluble at variable speed for vary 
ing the velocity of said current, for varying said 
Separation, rotary distribution means within said 
upward passage, for the supply and rotatable 
-distribution of material therein to be separated 
by Said current, movably adjustable, for vary 
ing the Zone of said distribution, for varying the 
Separation, and revoluble at variable speed, for 
varying the Velocity of said distribution, for vary 
ing Said separation, said circulation means and 
Said distribution means being relatively revoluble, 
variable speed rotation means in operative rela 
tion to Said circulation means and said distribu 
tion means respectively, for relatively rotating 
each thereof at variable speeds of revolution, and 
distributor adjustment means in operative rela 
tion to Said distribution means and adjustably 
novable for movably adjusting the latter; the 
combination therewith of a coincident operative 
connection between and common to and in op 
erative relation to said adjustment means and to, 
said variable rotation means respectively, for 
relatively varying the latter coincidently with 
adjustment movement of the former, operated 
With Said adjustment movement of said adjust 
ment aeans, and when so operated operative to 
relatively vary the speeds of revolution of said 
Variable rotation means respectively coincidently 
With said adjustment movement of said adjust 
ment means, and thereby to vary the velocity of 
said current and the velocity of said distributions 
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coincidently with variation of the zone of said 
distribution. 

12. In a separator comprising a settling cham 
ber and a separating chamber, an inlet at the 
bottom and an outlet at the top of the sepa 
rating chamber, said inlet and outlet affording 
communication between the separating and set 
tling chambers; a fan arranged to produce a cur 
rent of air through said inlet into said separating 
chamber, upwardly through said separating 
chamber, and through said outlet into said set 
tling chamber; a rotary distributor in Said sepa 
rating chamber; means for feeding material to 
be separated to said distributor; said distributor 
being adjustable as to its radial extent; a valve 
plate positioned above and adjacent the outlet, 
and adjustable toward and from the outlet to 
vary the Space through which said current may 
flow from said separating chamber; the com 
bination therewith of a common adjustment 
means for said Valve plate and distributor, con 
Structed and arranged to coincidently adjust the 
radial extent of said distributor and adjust said 
Valve plate relative to said outlet, thereby si 
multaneously varying the radial extent of the 
ZOne of distribution and the velocity of the cur 
rent. 

13. In a separator comprising a settling cham 
ber and a separating chamber, an inlet at the 
bottom and an outlet at the top of said sepa 
rating chamber, said inlet and outlet affording 
communication between the separating and set 
tling chambers; a fan arranged to produce a cur 
rent of air through said inlet into said separating 
chamber, upwardly through the separating 
chamber and through said outlet into the set 
tling chamber; a rotary distributor in said sepa 
rating chamber; means for feeding material to 
be separated to said distributor; said distributor 
Comprising a ring of radially slidable segments 
-the Outer edges of which form the outer edges of 
the distributor; and a plate positioned below and 
adjacent Said outlet and adjustable toward and 
from said outlet to vary the space through which 
Current may flow to said outlet from the sepa 
rating chamber; the combination therewith of a 
Connon adjustment means for said plate and 
Said distributor segments, constructed and ar 
ranged to coincidently move Said distributor Seg 
ments radially and adjust said plate relative to 
said outlet, thereby simultaneously varying the 
radial extent of the ZOne of distribution and the 
Velocity of the current. 

14. In a current Separator comprising, a. 
Setting chamber, a separating chamber therein 
having a lower current inlet and an upward cur 
rent passage and an upper current outlet in com 
munication thereWith, current circulation means 
in communication. With Said passage for the up 
Ward circulation of a Separating current therein, 
distribution means within a lower portion of Said 
passage, for the Supply and distribution therein 
of material to be separated by said current, and 
vertically adjustable, for varying the height of 
the zone of said distribution, for varying said 
separation, upper baffle means below and adja 
cent said upper outlet and above said upward 
passage, for defining the Space through which 
said current may flow therefrom, and movably 
adjustable relatively to said distribution means, 
for varying said space, for varying the Velocity 
of said current, for varying Said separation, and 
adjustment means in operative relation to Said 
distribution means and Said upper baffle means, 
and adjustably movable for movably adjusting 
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each thereof; the combination therewith of a 
motion change coincident operative connection 
between and common to said distribution means 
and said upper bafile means, for movably adjust 
ing the latter coincidently with movable adjust 
linent of the former, in operative relation to and 
operated with movable adjustment of Said 
distribution means, and in operative relation to 
and operative to movably adjust said upper baffle 
means relatively to and coincidently with mov 
able adjustment of Said distribution means, and 
being thereby operable to vary Said space and 
the velocity of said current coincidently with 
Variation of the Zone of said distribution. 

15. In the separator specified in claim 14, said 
coincident operative connection between Said dis 
tribution means and said upper baffle means being 
a reverse motion connection, and being operable 
coincidently With nowable adjustment of Said 
distribution means in one direction to movably 
adjust said upper baffle means in a reverse direc 
tion. 

16. In a current Separator comprising, a 
Settling chamber, a separating chamber therein 
having a lower current inlet and an upward cur 
rent passage and an upper current outlet in com 
munication therewith, current circulation means 
in communication with Said passage, for the up 
Ward circulation of a separating current therein, 
for the separation of material therein, distribu 
tion means within Said passage for the supply 
and distribution therein of material to be sepa 
rated by Said current, and vertically adjustable, 
for Vertically varying the Zone of said distribu 
tion, for varying said separation, a rotary ring 
of Segments within said passage, having current 
paSSage edges for defining the path therein of 
Said current, and radially adjustable by inward 
and outward movement, for radially varying said 
path for Varying the Separation, 
means in operative relation to and for vertically 
adjusting said distribution means, and support 
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means in Operative relation to and for Support 
ing Said parts; the combination therewith of a 
connection between and common to said distribu 
tion means and said segments, operative to 
radially movably adjust the latter in response to 
Vertical movable adjustment of the former. 

17. In a current Separator comprising, a 
Settling chamber, a separating chamber therein 
having a lower current inlet and an upward cur 
rent paSSage and an upper current outlet in com 
munication therewith, rotary current circulation 
means in Communication with said passage for 
the upward circulation of a separating current 
therein, for the separation of material therein, 
and revoluble at variable speed for varying the 
Velocity of Said current, for varying said separa 
tion, variable Speed rotation means in operative 
relation to Said circulation means for rotating 
the latter, and adjustable for varying the speed 
of said rotation thereof, for varying said velocity, 
rotary distribution means Within Said passage, 
for the Supply and rotatable distribution therein 
of material to be separated by said current, rotat 
able relatively to said rotation means, and mov 
ably adjustable, for varying the Zone of Said 
distribution, for varying said Separation rotary 
means in operative relation to and for rotating 
said distribution means, adjustment means in 
operative relation to and adjustably movable for 
movably adjusting said distribution means, and 
support means in operative relation to and for 
supporting said parts; the combination there 
with of an adjustment connection between and 
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common to and in operative relation to Said 
variable rotation means and said distribution 
means, for simultaneously adjusting each thereof, 
revolubly connected to one thereof, operated With 
movable adjustment to Said distribution Ileans, 
and when so operated being Operable during rota 
tion of the latter to adjust said rotation means 
simultaneously with movable adjustment of Said 
distribution means, and thereby to vary the 
velocity of said current coincidently With varia 
tion of the Zone of Said distribution. 

18. In a current separator comprising, a 
settling chamber, a separating chamber therein 
having a lower current inlet and an upper cur 
rent outlet, a fan above and in communication 
With Said outlet, a rotary distributor plate in 
said separating chamber, and a rotary ring of 
radially slidable segments in said separating 
chamber; the combination thereWith of non 
rotary adjustment means externally mounted on 
said separator, a shaft rotatably carried by said 
adjustment means and rotating said ring of seg 
ments, and connections between Said Shaft and 
said segments constructed and arranged to cause 
radial movement of Said Segments when the posi 
tion of Said shaft is changed by said adjustment 
eaS. 

19. A current separator for grading materials 
Comprising, an outer casing enclosing a settling 
chamber, an inner casing enclosing a separating 
chamber having a lower inlet and an upper out 
let in communication. With said Settling cham 
ber, rotary fan blades above and having inner 
edges around said outlet, for causing a fluid 
current to flow up through said separating cham 
ber and return through Said Settling chamber, 
for separating and floating fine material into the 
latter, a downward Supply conduit in Said sepa 
rating chamber, for downWardly Supplying mate 
rial to be separated therein, and a distributor in 
said separating chamber, opposite and below said 
conduit, for intercepting said downward supply, 
and for OutWardly distributing said material in 
said current; the combination thereWith of an 
inverted conical, Vertically adjustable, rotary 
valve, inwardly of said inner edges of and en 
circled by said blades, above and adjacent said 
outlet, for defining the space through which Said 
current may flow therethrough, vertically ad 
justable for varying said space, for varying said 

9. 
current and separation, rotatable for rotatably 
discharging fine material from Said Valve, up 
wardly and outwardly extended opposite said 
outlet, and adapted to upwardly and outwardly 
deflect said current from said outlet and radially 
toward said inner edges. 

20. In a separator, comprising a casing era 
closing a current passage, a casing enclosing a 
separating chamber having a lower current inlet 
and an upward current passage and an upper 
current outlet in communication. With Said paS 
sage, supply means having an outlet orifice with 
in said separating chamber at a level materially 
lower than said outlet, supplying material to be 
separated in said upward passage, current cir 
culation means in communication With Said up 
ward passage, upflowing a separating current 
therethrough, movable distribution means within 
said upward passage, distributing therein Said 
material, and varying the Zone of Said distribu 
tion, comprising a distributor member below said 
orifice, defining said Zone, movable current Space 
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variation means in communication with one of 
said passages, defining the space past said varia 
tion means through which said current may flow, 
and varying said space and the Welocity of Said 
current, said movable parts being relatively mov 
able, and support means for said parts; the com 
bination therewith of simultaneous relative ad 
justment means common to and simultaneously 
adjusting said movable parts, in operative rela 
tion to said innovable parts, and constructed and 
arranged to simultaneously relatively adjust said 
distribution means and said current Space varia 
tion means, and means for operating said simul 
taneous means. 

21. In the separator specified in claim 20, Said 
simultaneous relative adjustment means being 
constructed and arranged to, during said simul 
taneous adjustment, adjust One of Said relatively 
movable parts vertically relatively to the other 
of said relatively movable parts simultaneously 
with adjustment movement of the latter. 

22. In the Separator specified in claim 20, Said 
simultaneous relative adjustment means being 
constructed and arranged to, during Said Simul 
taneous adjustment, simultaneously adjust said 
relatively movable parts in reverse directions. 
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