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The inwention relates to a machine for mixing 
and Screening , comminuted materials as ferti 
liZer ingredients and the like and .. to the details 
of the mixing and Screening apparatus as con 
Sidered Separately and in combination, 
The object of the invention is to provide a 

batch mixer which can be constructed separately 
Or as a combined mixing and Screening apparatus 
Which is capable of production at a, comparatively 
Small cost, which is quick and efficient in opera 
tion as compared with the prior art apparatus 
and Which particularly in the combined mixer 
haS the important advantage of economy of floor 
Space and the even more pronounced advantage 
of reduced height. 
The cOmbined apparatus of the invention is 

adapted to mix and screen fertilizer ingredients 
and to mill the tailingS or larger particles return 
ing them to the mixing and screening apparatus 
for further treatment. The complete apparatus 
equipped to perform these three operations in 
accordance With the invention as shown is about 
17 feet in height Whereas the prior art apparatus 
in general use for the same purposes occupies a, 
Space of 35 feet in height requiring two elevators 
Side by Side and taking up a floor space consid 
erably greater than that of the apparatus of 
the invention. Which requires but a single ele 
Wator. AS the result of the peculiar construction 
and Operation of the improved apparatus, the 
material is mowed laterally in one direction dur 
ing mixing and returned in the opposite direction 
in Screening, the tailings being dropped at the 
end of the Screening operation, reground or 
milled and fed to the elevator which returns 
them to the mixing and screening apparatus for 
further treatment. 

In the accompanying drawings, I have illus 
trated an apparatus embodying the features of 
the invention in the preferred form, warious 
modifications which it is not .. deemed necessary 
to illustrate being contemplated. 
In the drawingS, Figure. 1 is a side elevation 

of the aSSembled apparatuS. 
Figure 2 is a, side elevation of the rhixing and 

Screening cylinder, portions of the mixing and 
Screening cylinders being broken away for con 
wenience of illustration. 

Figure 3 is a detail WieW showing a fragment, 
of mixing cylinder Wall including one of the 
walves for discharging material from the mixing 
cylinder to the Screening cylinder, the cylinder 
Wall and walWe and Walwe WayS being from the 
Outside. 

Figure 4 is a, fragmentary end eleWajior of the 

(C1. 209-235) 
mixing and Screening cylinder looking at the 
Same from the left in Figure 2 and shoWing the 
Walwe actuating mechanism, the actuating · hub 
being remOVed. ~ 

Figure 5 is an eleWation of the mixing and 
Screening cylinder looking at the Same from the 
right in Figure 2. . 

Referring to the draWingS by numerals, each 
Of which is used to indicate the Sarrae or similar* 
part in the different figures, the construction 
ShoWn, considered in a general Way in reference 
to Figure 1, includes an eleWator 2 prOwided. With 
the usual buckets 3. The elewator operates at itS 
loWer end in a pit? 4 which may to adwantage be 
forned in a ba.Serment. Or other similar fioOr, the 
eleWa,ËOr extending upwardly for a, distance which 
in the apparatuS as constructed · may · be about 
17 feet to an upper pulley 5 , about which the 
buckets rotate in counter clockWiSe direction as 
Seen in Figure 1, discharging into a chute 6 which 
delivers the material to the combined mixing 
and Screening cylinder T to be further described. 

In accordance With the construction shoWn, the 
apparatuS is · driwen by an electric motor I0 
mounted on a beam or Support ! I. This motor 
drives the upper pulley b by means of the reduc-- 
ing chain or belt mechanism l4, 15, I6, 1, 18. 
While the construction shown provides for a 

chain or belt, drive, it will be understood that any 
convenient or preferred type of dri we may be 
employed, the object being to impart a, relatively 
slow Speed motion to the elewator and to , the 
mixing and Screening cylinder 1, a Suitable Speed 
being about 3 Seconds to each revolution. Of the 
Screening cylinder. This combined cylinder ? T 
in the form of the invention. Showra is mounted 
on a Suitably inclined Shaft; 20 as hereinafter 
described. To this Shaft is Secured a, beveled 
gear 2I driven by beWeled gear 22 On a transwerSe 
Shaft 24 which is in turn driven by a pulley or 
Sprocket 25 which is driwen by a chain or belt; 
26 from a Small Sprocket or pulley 2T on the Shaft; 
28 of the pulley or Sprocket f6 driven by belt, . [5 
from · the motor lé as already described. The 
apparatuS aS ShoWn in Figure 1 also includes 
a pulverizing or milling apparatus 29 driven by 
means of a belt, or Sprocket, chain 30 from the 
Shaft?, 28. 
The combined mixing and Screening cylinder* 

T considered both separately and in combination 
With the other elements of the machine is an im 
portant feature of the inWention. - Ht comprises 
ara outer Screen cylinder 32 of mesh Wire or other' 
Suitable Screen mesh Which may be of any awail 
able foraminated material, and it also includes 
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2 
an inner mixing cylinder 33 of Sheet metal or 
the like which is preferably imperforate except 
for the WalWe openings 34 to be further described. 
The mixing cylinder 33 : is · Supported || on and 

concentrically with the shaft; 20 by meanS of 
spiders 35 composed of radiating arms 3T Se 
curred to collarS 36 on Said Shaft, , and .. extending 
outwardly through the drum or cylinder 33 ·to 

, which they are . Suitably Secured by meanS of 
fianges 3T''. " The radiating arms 35 extend Out 
wardly beyond the mixing cylinder 33 into en 
gagement with longitudinally arranged · · angle 
irons 38 which are shown as Supporting · the 
Screen · cylinder 32 from Without. 

Referring nOW to Figure 5, Which is a, WieW 
looking at the combined · cylinder T · from the . . 
right in Figure 2, the mixing cylinder: 33. is par 
tially closed at this end by an anmular plate 39 
leaving the screen cylinder open at this end, the 
annular opening through the Screen cylinder 
discharges the tailings as further described, be 
ing indicated by reference character 40. The cyl 
inder 33 is also opera at this end at , the center 
of the plate 39, the center opening being indi 
cated by ' reference character 4l, it being noted 
in this connection that , the spider 35 is Spaced 
inwardly from the end of the cylinder. . The 
chute 6 by which the material is fed to the mix-- 
ing cylinder from the elevator enters the mixing 
cylinder through this opening aS ShoWn in Fig 
ure 2 discharging the material into the Cylinder 
at this point. 

It is also interesting to note at this time that 
the · Shaft; 20 and the combined cylinder 'll, com 
posed of "Screening cylinder 32 and mixing Cyl 
inder 33, is slightly inclined upWardly from the 
right toward the left in Figure 2, in this instance 
in accordance with the upward inclination of 
Shaft; 20 already Suggested, the angle of incli 
nation being a matter of a few degrees from the 
horizontal substantially as shoWn or , this angle 
may be warried to suit conditions. The upper or 
left hand end of the cylinder as wiewed in Fig 
ure 2 is closed by means of end plates 42 and 43, 
See Figure 4. 

'The lower .. or right hand end portion of · the 
mixing cylinder 33 as shown in Figure 2 is pro-- 
wided with a Series of blades or flightS 44 which 
as hereinafter described ha,we both a, .. convey 
ing and mixing function. These blades or flightS 
are in the form of the invention shoWn Secured 
to the inner Surface of the outer wall of the cyl 
inder 33 being Supported in any convenient, man 
ner. "''. They are shown as projecting inwardly 
therefrom in the form of the invention illustrated 
from the , outer Wall · to the cylindrical plane of 
the central opening 4l in the lower or right hand 
end, plate 39. These blades 44 of which , there 
are . Six .. in the form'. of machine shoWn are ar 
ranged each in the form of a left hand Screw · 

· · or helix " the six blades being preferably parallel. 

65 
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When the cylinder: 33. is rotated clockwise or to 
the right, as Seen from the right in Figure 3, the 
material introduced · through the opening . 4 is 
mowed by the blades or flights 44 to the left, Fig 
ures 1 and 2, and up the incline. ~ 

'The bla,deS or flights 44 as they may be termed 
in the form shown occupy half or more than 
half of the cylinder 33 extending from the right; 
end to ' and beyond the center. ''. AS shown they 
terminate on the transwerse plane of the cylin 
der indicated by line | 45 in Figure 2, which indi 
cates the ends of these blades or flights. 
mixing cylinder is provided at its opposite .." end, 
i. e., just inside the upper or left *hand end in · 

'The 
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Figure 2 with mixing or beater blades 46. These 
blades ".46. aS shown mounted on , the left; " hand 
end wall or plate 42 of the · mixing cylinder 33 
and projecting inwardly toward the center of 
the cylinder in the direction of the axis, i. e., to 
Ward the flights or conweying and mixing blades 
44, being inclined inwardly and backwardly and 
oppositely to the direction of rotation as ShoWra 
in Figure 2 so that they have a tendency to mowe 
the material to the right, i. e., oppositely to the 
direction of motion, imparted to it by the con 
weyer and mixer blades 44. 
The right · hand, edgeS 4 of these blades are 

Spaced away from the adjacent ends of the plates 
44 indicated by the line 45 in the direction of the 
axis of the cylinder prowiding a mixing and diS 
charge area, or Space 48 the proportions shoWn 
being satisfactory - for this purpose. . The .. op 
positely inclined blades or wanes at , the ends of 
the cylinders are referred to for convenience a.S 
Sets of blades or wanes without inwolwing any diS 
tinction between continuous blades and Separate 
blades or any numerical limitation. · 

It is important; to note that, . While the mixing 
or beater blades 46 are arranged around the eh- 2* 
tire periphery of the end plate 42 of the .. cylinder 
33, the portion of this cylinder which is toward 
the observer ira E'igure 2 is broken.' aWay in said 
figure and remowed the · corresponding portion 
of the end plate 42 together with the blades 46 ?? * 
carried thereby being likewise remowed . So " that 
the blades 46 shown in the drawings are the 
ones which are located in the remote half of the 
cylinder. As already pointed out the , combined 
cylinders rotate clockWiSe as Seen from the right 
in Figure 2; hence the wall of the cylinder near 
est; the observer as seen in Figure 12 is mowing 
upwardly in the direction of the arrow A and the 
remote Wall · of the cylinder including the por 
tions of the flights 46 a.S. shown in this figure is 
mowing . downwardly as indicated by arrow B. 
The mixing , and discharge Space. 48 is prowided 

With walwe openings 34 already referred to Which 
as shown are in the nature of rectangular open 
ings in the cylindrical || Wall of the mixing cylin 
der: 33. \~ ~ 

These discharge Openings or walwe openingS 34 
are normally closed by valves or .. cower plates 49 
illustrated in detail in Figures 2 - and". 3. . These 
walves ?? 49 are shown in the form of rectangular 
plates sliding in Ways 50 which may be · Support 
ed on lugS 5[ by which they are Spaced upwardly 
from the outside · Surface of the cylinder -33, See 
particularly Figure 4. . The walves .49, being on 
the outside of said cylinder, this Spacing of the ' 
ways 50 from the wall of the cylinder: 33 pro 
wides a, Self-cleaning feature of : the Ways "Which 
will be easily understood whereby : material ac 
cumulated therein , is released. 
The walwes 49 are operated by connecting rods 

52 illustrated in . Figure 3 as connected to said 
plates by Wrist pinS 53 extending through the 
ends of Said rods and through the upright; lugs 
or flanges = 54 on Said plates or Walwes. 
Hach connecting rod ?? 62 is piwotally. connected 

at its opposite end from the corresponding walve to 
the radially arranged arm.56 of a corresponding 
bell crank lewer BT, ' the other arm 58 of which 
lewer is Substantially parallel to the axis of the 
cylinder. There is one such bell crank and a con 
necting rod for each walve and each bell crank 
lewer · is pivotally mounted · on a bracket, '?? 59 se 
curred to the end plate 42. The arms 58 of · the 
respective bell crank lewers · 5T and the corre 
sponding connecting rods 52 with their walves or 
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cower plates 49 are operated to || open and cloSe 
the walwes by means of a hand lewer 60, See Figure 
l, which is piwotally mounted at 6 l on a Suitable 
bracket 62 supported on the machine frame or 
other suitable stationary. Support, the lewer being 
connected intermediately to an actuating .. ht1b 
63 which is mounted to slide freely on the Shaft; 
20, said actuating hub 63 being connected to 
sliding collar 66 by means of inWardly projectirag 
radial pins 64 which engage a, groowe 65 in Said 
sliding collar 66 which is keyed to the Shaft 20 
to rotate therewith. This · Sliding collar 66 ) is 
pro wided with radial lugS 6 corresponding in 
rhumber to the number of the walves 48 and bell 
crank lewers T, each said lug beirag connected 
by means of a radially placed link 68 to the Swing 
ing end of one of the axially arranged arms 68 
of said bel1 crank iewers BT. ^ 
The walves 49 are showra in normally closed po 

sition to open the waiweS releasing the mixed ma 
terial from the nixing Cylinder as hereiraafter 'de 
Scribed thereby discharging it; into the Screen 
ing cylinder the iewer 60 may be pulled to · the 
left; in Figure 1 applying tension to the linkS 68 
and thus SWinging the bell crarak lewer arms B6 
outWardly to the left from the cylinder head 42 
in turn applying terasion to the coranecting rods 
52, mowing the walves or plates 49 to the left in 
Figure 3 and hence to Open position. 

In the operation of the machine, the com 
minuted materials to be mixed and Screened are 
fed to the eleWator 2 being presented in any Suit 
able manher by Showeling or comWeying to the 
pit é whereby the buckets 3 are filled as they pass 
around the bottom pulley 5'' and begin the upward 
traverse, ~ 

. The buckets thus charged pass up the elewator 
tra,werSe and SWing about, the upper pulley 5 be-- 
ing discharged into the chute 6. The com 
minuted material thus fed to the chute 6 passes 
by gra,wity doWh the chute entering the opening 
Á at the center of the loWer or right hand end 
of the mixing cylinder: 33. 
AS already pointed out, the combined cylinder 

! comprising the Screening cylinder 32 and the 
mixing cylinder 33 are mounted with their com 
bined axis which is the axis of the Shaft; 20 in 
clined upwardly to the left as seen in Figure 2 
at an angle of fiWe or Six degrees to the horizontal 
or at any comWenient; and suitable angle Substan 
tially as shoWn. The combined cylinder is driven 
in rotation .. as already described preferably at a, 
Slow speed which may to adwantage be about 23 
rewolutions per minute. This Speed of rotation 
is such that the material being treated instead 
of being kept in Suspension remaims in the lower 
p0rtiora of the cylinder 43 : ha.wing a teradency to 
follow up or climb the upwardly mowing side of 
the cylinder which is toward the observer in 
Figure 2. At the end of its upward path each 
particle rolls down the inclined Surface. In this 
way, the material moWes gradually to the left 
due to the action of the helical blades 44, the ma 
terial being at the Same time Subjected to a mix 
ing action as it rolls down the incline of the 
upwardly mowing side of the cylinder, being con 
staratly deflected to the left; by the action of the 
inclined or helical blades or flights 44. 
The machine as already stated is a batch rhixer, 

i. e., the cylinder is charged with a definite 
quantity of the materials to be · mixed, feeding 
is then discontinued and the mixing Operation is 
completed and the material discharged after 
which discharge a new batch of material is fed 
to the machine. The quantity of material fed to 

B 
the ? cylinder should newer be in '. excess of that 
which will permit the material to accumulate 
at the bottom of the cylinder and roll doWn the 
gpWardly nowing side of the cylinder aS it climbS 
the incline in the manner described, and to" be 
controlled and mowed by the · mixing and · con 
weying blades or flights 44. 
As the cylinder continueS to rotate, the mate 

rial is gradually fed to the left, until it is dis 
charged from the ends of the helical cOraWeying 
and mixing blades or fiights 44, the said cur'We 
being indicated by the dotted line 45 in Figure 2. 
Beyond this point, the material enterS the mixing 
and discharge Space 48 in which Space it. haS 
the tumbling action already described, being de 
fdected to the left, when it comes in contact With 
the blades é and to thae right; When it; 'COIneS 
in contact with , the oppositely inclined bladeS 46 
which prevent, accumulation of the material in 
the end of the cylinder and also combine. With * 
íhe helical , blades 44 to . complete the mixing 
operation in the mixing space 48, the two Sets 
of blades having the effect of deflecting the ma 
teriaji back and , fourth across the Space . 48 as it; 
rolls : down the inclined upWardly mowing Side . of 
the cylinder. 
. When the maixing of the materials in this 
manner has been completed, the hand leWer 60, 
see Figure 1, is pulled to the left in Sa.id figure 
operating the waiwe actuating mechanism 52, B6, { 
68, 68 etc. mowing the plates 49 to the left; and 
uncowering the . Walwe openingS 34. This is pref 
erably accomplished while the cylinder is in rota 
tion. 
Continued rotation of the combined cylinder ? 

causes the mixed comminuted material · to be diS 
charged through the walwe openings 34- into the 
outer' or ' screening cylinder 32. Further con 
tinued rotation of the cylinder results in a Screen 
ing of the material in and by the Screen cylinder 
32 with the result. that the mixed and Screened 
material is dropped into the funnel T0, Figure 1, 
whereby it is deposited in bags or in any Suitable 
receptacle placed beneath the funnel for this 
purpose or it may be dropped on the floOr ahd 
showeled into bags, the filling and Weighing of 
the bags at this point; being, if desired, performed 
uíOrraatically in accOrdance With the existing' 

practice in this regard. 
It is of interest, that the material being diS 

charged from the imixing {?ylinder 33 through the 
walwe Openings 3 and thus in the Zone of these 
walve openings near the upper end of the incline 
mowes gradually down the incline as it is Screened 
the , funnel 10 underlying the center length of 
cylinder 32. The tailiragS, i.e., the particles that 
are too large to pass through the Screen, are dis 
charged from the open end of this Screen cylinder 
at the right; in figure 2, the ' anrmuia.r Openirag at; 
this end betweera the ciosed end 39 of the mixing 
Cylinder and the Screen cylinder 32 being indi 
cated by reference character 46] in Figure 5. 

'The · tailings thaus discharged from the lower' 
6crad of the screen cylinder 32 are dropped through 
the chute T into the pulverizing or milling appa,-- { 
ratus 29, see Figure 1, whereby the tailings which 
a.re tCO large to pass through the screen are fur 
?her reduced in size .. and returned to the pit 4 by 
Way of the chute 2. From the pit; é they are 
again picked up by the elewatOr . 2 ?hmd carried 
back to the chute 6 , and hence to the mixing cyl 
jnder 33 where they are further mixed ar?d 
Screened ar1d combined with the hraixture as dis$- 
Cta.?.rged in to funrnel 0. 
As already pointed out, the improwement pro-- 
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wides · a mixing and Screening apparatus which 
can be produced at a, Srimall cost; and , which' is 
Simple in cOrastruction and highly efficient' in itS 
Operation performing ' in a Single machine all 
three operations of mixing, Screening and grind 
ing the · tailings : Which after grinding are re 
turned automatically to the mixing and Screen 
ing apparatus. :) . An adwantage of the improwed 
apparatus of primary importance is the economy 
Of Space, a, simple and cheap apparatus which is 
capable of performing these three operations in 
an highly efficient manner being contained with 
in a Space which is only half as high as that pre 
Wiously required for apparatus performing these 
functionS, the floor Space used by the improwed 
apparatuS being * less than that · required for the 
old apparatus of twice the height... . . . ^~ 

I ha.We thus described an apparatus and method 
enabodying the features of the invention in the 
preferred form the description being specifically 
and in detail, in . Order that the manner of con 
Structing, applying, operating and using the in 
wention may be fully understood. :) . However, the 
Specific terms herein are : used in a descriptive 
rather than in a limited Sense, the Scope of the 
imweration being defined in the claims. 
What I claim , as new and desire to secure by 

uetterS ·Paternt, is: ~ ~ 

' .. l. In a machinae for mixing and screening 
batches of dry comminuted materials in the man 
tqfacture of fertilizer containing these materials 
in fixed proportions, a · maixirag' cylinder | mounted 
tO rOtate and havirag its axis inclined upwardly, 
meanS for introducing comminuted materials into 
thé · lower end of the mixing cylinder helically 
inclihed, blades in the mixing cylinder for ad 
Wahncing the material up the incline in the general 
direction of the axis as the cylinder rotates, 
meahS for rotating the cylinder to roll the ma 
terial in the cylinder, mixing and adwancing it, 
OppOSitely inclined blades at the upper end of 
the cylinder for maixing the materials and pro 
jecting then doWn the incline to complete said 
frhixing, Said respective Sets of blades in the mix-- 
ing cylinder being Spaced apart in the direction 
of the axis to prowide an intermediate combining 
area, means in Sa.id | area, for discharging the 
mixed materials from the rmixing cylinder at the 
end of the mixing Operatioka, and a screen having 
a portion located beneath the mixing cylinder to 
receive · the materials' therefrom and " inclined 
dOWhWardly from Said portion, and means for 
Operating this Screera to Screen the materials dis 
charged from the mixing cylinder, ', ^ 

2. In - a machine for mixing batches of · dry 
comminuted materia.ls in definite proportions in 
the manufacture of fertilizer, a mixing cylinder, 
meaxaS for Supporting the same to rotate about an 
aXiS Which is inclined upwardly from the hori 
ZOntal, meanS for introducing comminuted mate 
rials to be mixed at the lower end of the said 
cylinder, a Set of bla.des inclined to the direction 
Of rOtation , to mOwe the material along the nix 
ing cylinder up the incline in the general direc 
tiOn Of the axis as the mixing cylinder is rotated, 
Said bladeS extending from the lower end of the 
cylinder to a point near the upper end of the cy1 
inder, a, Set of mixing blades at the upper end of 
the cylinder Oppositely inclined to the direction 
Of rotation 'aS compared to Said first set of blades 
tO mOWe. the materials down the inclirae in the 
general · direction of the axis, means for rotating 
Said cylinder to roll the materials .. to rrhix then 
and mowe , them by the action of said blades, said 
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| two sets of blades being Spaced apart in the direc 
tion of the cylinder axis lea.wing a free combining 
Space betWeen Said Sets of bladeS and near the 
upper end of the cylinder, means controllable by 
the operator for ' discharging the mixed materials 
from Said combining Space at the end of the mix 
ing operation, and a screen enclosing the mixing 
cylinder ' and Spaced wertically therefrom and 
Secured" thereto to rotate therewith in screening 
the material and inclined' downwardly in the gen 
eral direction of the incline of the · mixing cyl 
inder from a point, opposite · the discharge of the 
latter to itS intake end, the Screen hawing a dis 
charge opening "at its lower end for tailings 
Whereby the material after being mixed is received ', 
by the Screen near its uppér end and Screened as 
it is paSSed downwardly toward the lower end 
of the Screen, the tailings being .. discharged at 
Said lower' .. end of the . Screen. · · * ? ?? 

8. In a machine for · mixing · batches of dry 
comminuted materials in definite proportions in 
the mahufacture of fertilizer, a mixing', cylinder 
mounted to rotate on an inclined axis, means for 
feeding · the cylinder at the · lower end, mixing 
blades extending from the lower end of the cyl 
inder fO a Zone well beyond its longitudinal center 
and inclined to the axis of the cylinder for mix 
jng the material in the cylinder and feeding , it up 
the ihcline, mixing blades at the upper end of 
the cylinder oppoSitely inclined to the said first 
mentioned blades · for projecting " " the material 
aWay from the upper end of the cylinder, the cy1 
inder hawing a, central mixing zone intermediate 
the longitudinal center of the cylinder and its 
Upper end and betWeen Saidfirst, and second men 
tiohaed mixing blades and hawing discharge open 
ingS therein, doors for closing said openings and · 
meanS Within the "control of the , operator , and 
Operable while the cylinder is in rotation to open 
Said doors to discharge the material from Said 
cylinder at Said mixing zone. x 

4. In a batch mixer for fertilizer materials, a 
miXing drum mounted to rotate, a screen Sur 
rounding the '' drum, Spaced outwardly radially 
therefrom and connected thereto to rotate there 
With, the bottom of the Screen being inclined to 
the hOrizontal Substantially in a plane of the axis 
Of rotation, means for feeding the materials into 
the end of the drum which is adjacent the lower' 
et?d Of the . Screen, the Screen having an opening 
at Said loWer end for diScharging tailings from the 
SCreen, the drum .. ha.wing mixing and , propelling 
WarneS distributed along its walls on the inside 
extending from each axial end of the drum and 
a mixing ZOne, located in the drum near the end 
thereof Which is adjacent the upper ; end of the 
SCreen, Said , WarneS at the respective ends of the 
drum being helically and oppositely inclined and 
extending to and terminating at the axial ends of 
Said ZOne, leaWing the zone substantially free for 
tmixing and rolling of the material therein, means 
for rotating the , drum to cause the wanes at the 
lOWer end Which is the feed end to propel the na 
terialS from the feed end to , and across Said Zone 
alSO Causing the Set of wanes at the opposite end 
to return the materials to said zone and to nix 
them in propelling and by rolling in said ZOrae, 
the drum haWing a door opening in its walls 1ead 
ing OutWard radially from said zone into the 
SCreen, a door for . Said opening, and Operating 
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meanS for the door Operable while the drun is ? ` 
rOtating, to diScharge the mixed material 8nd 
meanS for Catching and returning the material 
paSSed through the Screen, from the drum on to 
the upper end of the screen, ^ 
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5. The construction of claim. 4, prowided with 

nearnS for receiving the tailings from the lower' 
end of the Screera, mearas for grinding them, and 
means for returning them to the maixing drum 

5 whereby a, batch of fertilizer of exactly the pre 
determined proportiohs is obtained. 

6. In a machine for dry mixing fertilizer mate 
rials, a, drum ?nourated to rotate about an axis 
widely deflected from the wertical, a feed for in 

10 troducing the ingredientS to be mixed at one axial 
end of the drum, a helically inclined conWeying 
and mixing means extending along the inside of 
the drum fron said aXial end toward the Other 
end of the drum, oppositely inclined propelling 

15 means at the other end of the drum, both said 
means being discontinued at points Spaced in an 
axial direction to prowide a free mixing Zone, a 
drive for rotating the drun to nOwe the materialS 
from the feed end to the point of introduction 

20 to Said Zone and to roll them therein, both said 
meanS Serwing to project the materials trans 
werSely of said Zones and the projecting means at 
the upper ernd Serwing to prewerat accurraulation of 
the materials at that end, a rotating screen Sur 

25 rounding the druma arad inclined doWraWardly from 
Said ZOne, the Walls of the drum at Said Zone haW 
ing discharge Openings, a door for each Opening 
carried by the drum and means operable While the 
drurn is rotating for Operating said doors. 

30 ? '''. In a machine for mixing batches of dry 
COmminuted materials in definite proportions in 
the manufacture of fertilizer, a mixing cylinder 
mounted to rotate on an axis inclined upwardly to 

the horizontal, means for , rotating the · cylinder, 
means for feeding material to the cylinder at the 
lower end, fiights in said cylinder helically in 
clined to the direction of rotation and extending 
from the lower axial end of said cylinder toward 
the upper end, said fifights serWing tO moWe the 
material .. up the incline in the direction of its 
aXis as the cylinder rotateS, Said flights terminat 
ing relatively near to but short of the upper end 
of the cylinder, oppositely inclined blades at the 
upper end of the cylinder Spaced in an aXial di-- 
rection aWay from Said flightS to proWide an in• 
termediate rmixing space between the longitudinal 
center of the cylinder and its upper end, the ma 
terials being mixed receiving opposite impulses 
from Said flights and said blades Whereby they are 
mowed transwerSely of Said mixing Space and alSO 
rolled ira the directiora of thae circurraference as 
the cylinder rotates, the bla.deS prewenting ac 
cumulatiora of material at the upper end of the 
Cylinder, am outer' .. Screerming cylinder enclosing 
Said mixing cylinder and inclined in the Same di 
rection and connections whereby the Screening 
cylinder is rotated, the mixing cylinder hawing 
adjacent; its upper end and betWeen Said flights 
and blades means controllable by the operator 
Whereby the materials therein are discharged at 
the will of the Operator into the screening cyl 
inder near itS upper end to be Screened thereby as 
they mOWe dOWn the incline due to the rotary mo 
tion and the action of gra.wity and a discharge 
for tailings at the loWer end of the Screera. 
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