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8 Claims. (C. 241-34) 

In treatment machines having feeder devices which are 
controlled in dependence on the inflowing mass flow of 
goods with a uniform distribution of the goods over a 
certain width, measuring and controlling devices have 
already been proposed. 
There is known a surveying device suspended on a 

spring and provided with lateral arms, and which thus 
forms a float-like body. This surveying device reacts 
on the velocity of the goods flowing through. It has, 
however, the disadvantage that upon variation in the 
grain size of the goods the measuring result is also varied. 

It is also known to have float-bodies raised by the goods 
to be treated and to be lowered onto the level of the 
goods. The position of the float-body resulting from the 
lowering are transformed into electric values, and the 
latter are used for the control. This results in a bulky 
and expensive construction of the device, and this bulky 
and expensive construction must be eliminated, partic ularly for auxiliary devices. 
The invention has the object of providing a novel and 

advantageous measuring and controlling arrangement for 
feeder devices on treatment machines for granular or 
pulverulent materials. 

In accordance with the invention, a control device for 
the flow of granular of pulverulent material is provided 
which includes a feeder device or hopper having a feeder 
gap or valving means and a control element controlling 
the width of the feeder gap. A driven vane wheel or 
propeller operates inside that part of the material up 
stream of the feeder gap in such a manner that the 
propeller always works, itself up to the surface of the 
material. This vane wheel or propeller is operatively con 
nected with a control element and, by virtue of the rise 
and fall of the vane wheel or propeller in accordance 
with the rise and fall of the level of the surface of the 
material upstream of the feeder gap, the feeder gap or 
flow cross section area is widened or narrowed. 
A further feature of the invention resides in the provi 

sion of a substantially balanced lever supporting the vane 
wheel or propeller, and novel drive means are also pro 
vided. Furthermore, the invention provides novel means 
for the connection of the feeler element or propeller or 
vane wheel with the feeder device in a controlling man 
ner. Adjustable transmission means and fine adjusting 
means are further provided for accurate and fine control 
of the feed of the material. 
An ancillary feature of the invention is the provision 

of a distributing device for the goods, this distributing 
device cooperating with the feeler element and preferably 
being driven in common therewith. 
By using a constantly rotating vane wheel operating 

on the principle of a propeller in a medium capable of 
flowing, it is possible to ascertain continuously the level 
of the heaped material, and at the same time, in depend 
ence on that level, to influence control elements, e.g. for 
the width of the gap between a feeder slide and a feeder 
roller. Thus the advantage is attained of metering and, 
combined therewith, of controlling the flow in a gradu 
ated manner with a short time constant, a low energy re 
quirement and a steady fine adaptation to very small 
variations in the goods measured, while obviating the 
danger of choking and jamming. Thereby, as the measur 
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ing is not made dependent on the resistance to flow, con 
siderably more accurate metering is achieved. 
The accompanying drawings show for example two em 

bodiments of a roller mill according to the invention, 
structural details such as bearings, casings and the like, 
being indicated only diagrammatically. 
FIG. 1 shows a first embodiment of the feeler and 

control device, in perspective illustration. 
FIG. 2 shows the feeler element of the control device 

according to FIG. 1, in elevation. 
FIG. 3 shows the control device as a control member 

of a second embodiment, in perspective illustration. 
In a roller mill 9 illustrated in FIGS. 1 and 2 in a con 

siderably simplified manner and having a drop shaft 10 
on top for filling the same, two rollers 11 and 12 are 
journaled. These two mill rollers are associated with a 
feeder roller 13 adjacent a feeder flap 14. For control 
ling the feeder gap between the feeder roller 13 and 
the feeder flap 14, a level feeler element 15 is arranged 
on a lever 17, which is pivotable about a pivot axle 16. 
This level feeler element 15 is driven from the mill roller 
2 through a driving pulley 20 mounted on the same 

shaft, an endless belt 21 and a driven pulley 22, which is 
mounted on a shaft 23 which, through a universal joint 
24, is joined to the shaft 25 of the feeler. A casing 26 
encloses a bevel gearing 27 and associated propeller shaft 
28. The propeller shaft 28 carries on top a propeller 29. 
On the end of the pivot axle 16 opposite the lever 17 a 
counterpoise 30 is provided, which keeps the lever 17 
with the level feeler element 15 almost in a balanced posi 
tion. By the location of the propeller 29, the same keeps 
working itself always to the surface of the cone 31 formed 
by the material to be milled. Variations in the height of 
the cone 31 cause variations in the position of the pro 
peller 29 and accordingly variations in its angle relative 
to the axis of rotation 16. These variations in the angle 
are transmitted through an arm 33 and, through a ball 
joint rod 34 with two ball ends 35, to a bell crank lever 
36, which is mounted on a pivot axle 37. By means of 
the transmission lever 39, which is provided with an 
adjustable finger 40 for the adaptation of the transmission 
ratio, the variations in said angle are transmitted at a 
suitable ratio to the fine adjustment lever 41. This fine 
adjustment lever 41 carries a fine adjustment nut 42, 
which is mounted slidably on a fine adjustment spindle 
43. This fine adjustment spindle 43 is connected through 
a flap operating rod 44 with the feeder flap 14, which is 
pivotably mounted on flap pivot pins 45. Correspond 
ing to the lowest position of the level feeler element 15, 
a limit switch 50, for example, is arranged on the bell 
crank lever 36. From this arrangement the following 
manner of operation follows: 
The material to be milled reaches the roller mill 9 

through the drop shaft 10 and forms a cone 31 above the 
feeder roller 3 and feeder flap 14. Depending on the 
height of this cone 31 of the material to be milled, a cer 
tain position of the level feeler element 15 is adjusted, 
which element is formed by the propeller 29 arranged 
above the casing 26 of the bevel gearing 27. During the 
operation of the mill rollers 11 and 12, with which the 
propeller 29 is coupled through the belt drive 20, 21, 22 
and the linkage 23, the universal joint 24 and the rod 25, 
this propeller always works itself up to the level of the 
material. When the propeller 29 rises, the arm 33 per 
forms a downward movement, which causes a forward 
movement of the bell crank lever, whereby the feeder flap 
is opened wider and the cone 31 of the material to be 
milled is accordingly more rapidly reduced in height. 
Thus a steady fine adaptation of the feeder gap to the mass 
flow of the inflowing material and outflowing material is 
obtained. This causes also an optimum exploitation and 
a uniform milling of the material, since the material to 
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be milled is always distributed over the full width of the 
feeder gap and accordingly over the full width of the 
mill. When the cone 31 is below a predetermined height, 
e.g. the level 31' according to FIG. 2, the switch 50 re 
sponds and the complete mill is brought to a standstill 
thus saving the mill rollers. By means of the finger 40 
on the transmission lever 39 opposite the bell crank lever 
36, the transmission ratio may be adjusted in a simple 
manner, while a very fine adjustment may be effected by 
the fine adjustment nut 42 on the fine adjustment spindle 
43. By this arrangement the level feeler element and 
consequently the whole control and regulating device may 
be adapted to any desired material to be milled. 
The device described constitutes a simple quickly re 

sponding mechanical control plant. It is characterised 
by a simple construction and a very fine response ac 
curacy. At the same time the structural requirements 
of the apparatus are reduced to a minimum. 
With reference to FIG. 3, a level feeler element ac 

cording to the invention, for the control of a hydraulic 
roller mill, is described herein as a development of the 
invention. A further possibility for the level feeler ele 
ment will also be illustrated. Mill rollers 11 and 12 
which are driven in the conventional manner are like 
wise journalled in this roller mill. On the axle 51 of 
the roller 12 a driving pulley 52 is mounted, which is in 
driving connection with the pulley 53 arranged on a sepa 
rate axle, the transmission being effected by an endless 
belt 54. The shaft 53' of the driven pulley 53 is likewise 
connected with a flexible shaft 55 which is guided in a 
flexible sheath 56. In a casing 57 of the feeler element, 
wherein the propeller shaft 28 and the propeller 29 are 
journalled, the connection between the flexible shaft 55 
and the propeller shaft 28 is established. The casing 57 
of the feeler element is mounted on a lever 59, which is 
articulated by means of the axle 60 to the machine frame. 
While the regulation of the feeder gap may be carried 
on in the manner described hereinabove, a hydraulic dis 
engagement device is here provided instead of the switch 
50. On the axle 60 there is mounted an actuator arm 61, 
which, in a predetermined lowest position of the level 
feeler 15, acts on a control valve 65, which is supplied by 
a control pipe 66. This control valve 65 is in communi 
cation by a pipe 67 with a power valve 68, which is con 
nected by a pipe 69 with a pressure medium system. This 
power valve 68 acts through a pressure medium pipe 70 
on a Working cylinder 7 which is articulated to abut 
a fixed point 72 of the roller mill. The mill roller is 
in turn journalled with its trunnion 73 in a bracket 75 
pivotably mounted on a pivot pin 74, which bracket rests 
on a Spring seated on a chimb 77 of a piston rod 76. An 
identical mounting of the mill roller 11 is provided at 
the opposite end thereof. 

This arrangement serves for the following manner of 
operation: 

In a lowest position of the propeller 29 the control valve 
65 is actuated by the arm 61. Thereby the power valve 
68 is opened and the piston in the cylinder 71 performs 
a downward movement, whereby the bracket 75 is car 
ried downward by the piston rod 77 and the roller 11 
moves away from the roller 12. Thereby any damage to 
the mill rollers for lack of material is made impossible. 
By this arrangement of the device the control and regu 

lating System for the feeding of the roller mill may be 
built into the hydraulic pressing system of the mill rollers. 
Consequently the mill rollers move very quickly apart 
When material to be milled is lacking, whereby a reliable 
manner of operation of the whole plant is secured. 

Referring again to FIG. 1, a feature of the invention is 
the provision of a distributing device for the material, in 
operative association with the propeller 29. Such a dis 
tributor has a proven value for the uniform distribution of 
the material to be treated over the whole feeder and 
treatment width. As illustrated in FIG. 1, the distributor 
is in the form of a cross 80 secured to the lower end of 
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4. 
the propeller shaft 28 adjacent the bottom wall of casing 
26. 

This arrangement has the advantage that the same 
driven element serves for the metering as well as for the 
uniform distribution of the material to be treated over 
the feeder device. 
The control and regulating device described may be 

modified in various respects without departing from the 
principle of the invention. There exists, for example, the 
possibility of providing instead of a linkage rod combina 
tion between the feeder roller and the feeder flap for the 
mechanical variation of the width of the feeder gap, a po 
tentiometer arrangement, whereby the rotary speed of 
the feeder valve can be varied. 
The metering and control arrangement described is not 

limited to feeder devices of roller mills, but may be as 
sociated with any treatment machines, wherein materials 
capable of flowing are treated. By the device according 
to the invention, the disadvantages mentioned herein 
above are obviated in a simple manner. 
While I have herein described and illustrated in the ac 

companying drawings what may be considered typical and 
particularly useful embodiments of my said invention, I 
wish it to be understood that I do not limit myself to the 
particular details and dimensions described, and illus 
trated; for obvious modifications will occur to a person 
skilled in the art. 
What I claim as my invention and desire to secure by 

Letters Patent is: 
1. In combination with a hopper for flowable granular 

or pulverulent material and variable flow outlet valving 
means controlling flow of material from the hopper: a 
flow control device comprising, in combination, a rotat 
able vane in said hopper as a sensing device for the level 
of material in said hopper; a lever having one end sup 
porting said rotatable vane; mounting means outside said 
hopper pivotally mounting said lever at a point thereon 
Spaced from said one end; driving means for said ro 
tatable vane operable to rotate the vane to work its way 
to the surface of the material in the hopper, whereby said 
lever is pivoted about its mounting means so that the 
angular position of said lever follows the level of ma 
terial in said hopper; said driving means including a drive 
shaft connected to said rotatable vane and extending, in 
totally enclosed relation, to said rotatable vane from a 
point exteriorly of said hopper; and control elements op 
eratively connected between said lever and said valving 
means and controlling the flow cross sectional area of 
said valving means in accordance with the level of ma 
terial in said hopper. 

2. A control device, as claimed in claim 1, in which 
Said mounting means pivotally mounts said lever at a 
point on said lever intermediate its ends, and a counter 
poise mounted at the opposite end of said lever and sub 
stantially balancing said rotatable vane. 

3. A control device, as claimed in claim 1, in which 
said drive shaft is enclosed within said lever. 

4. A control device for the flow of granular or pull 
Verulent material, comprising, in combination: a feeder 
device having a feeder gap, a control element controlling 
the width of said feeder gap, and a driven vane wheel 
operating inside that part of said material upstream of 
said feeder gap so as to work itself always to the surface 
of said material, said vane wheel being in operative con 
nection with said control element and by its rise and fall 
following the level of the surface of said material narrow 
ing and widening, respectively, said feeder gap, a two 
armed lever carrying said vane wheel at one arm and 
having a counterpoise mounted at the other arm sub 
stantially balancing said vane wheel, and a transmission 
means arranged on said lever in driving connection with 
said vane wheel. 

5. A control device for the flow of granular or pull 
Verulent material, comprising, in combination: a feeder 
device having a feeder gap, a control element controlling 
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the width of said feeder gap, and a driven vane wheel 
operating inside that part of said material upstream of 
said feeder gap so as to work itself always to the surface 
of said material, said vane wheel being in operative con 
nection with said control element and by its rise and fall 
following the level of the surface of said material narrow 
ing and widening, respectively, said feeder gap, a two 
armed lever carrying said vane wheel at one arm and 
having a counterpoise mounted at the other arm substan 
tially balancing said vane wheel, and a flexible shaft ar 
ranged on said lever in driving connection with said vane 
wheel. 

6. A control device for the flow of granular or pulver 
-ulent material, comprising, in combination: a feeder de 
vice having a feeder gap, a control element controlling 
the width of said feeder gap, and a driven vane wheel 
operating inside that part of said material upstream of 
said feeder gap so as to work itself always to the surface 
of said material, said vane wheel being in operative con 
nection with said control element and by its rise and fall 
following the level of the surface of said material nar 
rowing and widening, respectively, said feeder gap, a two 
armed lever carrying said vane wheel at one arm and 
having a counterpoise mounted at the other arm substan 
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tially balancing said vane wheel, a rod-linkage combina- 25 
tion connecting said lever carrying said vane wheel with 
said control element controlling the width of said feeder 
gap, and a transmission device adjustable at will inter 
posed in said rod-linkage combination. 

7. A control device for the flow of granular or pull 
verulent material, comprising in combination: a feeder 
device having a feeder gap, a control element controlling 
the width of said feeder gap, and a driven vane wheel 
operating inside that part of said material upstream of 

30 

6 
said feeder gap so as to work itself always to the surface 
of said material, said vane wheel being in operative con 
nection with said control element and by its rise and fall 
following the level of the surface of said material narrow 
ing and widening, respectively, said feeder gap, and a 
distributor device for said material co-operating with said 
vane wheel and distributing said material homogeneously 
over said feeder device, said distributor device compris 
ing a rotary cross in driving connection with said vane 
wheel. 

8. A control as claimed in claim 1, including a treat 
ment device downstream of said valving means and fed 
with material through said valving means, and a limit 
switch cooperating with said lever carrying said vane 
wheel, said limit switch being operated by said lever when 
the material in said hopper decreases to a predetermined 
level, and said limit switch, when operated, interrupting 
operation of said treatment device. 
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