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1. 

3,510,075 
HAMMER MALL 

William W. Mann, Talmage, and John E. Brelsford, Terre Hill, Pa., assignors to Sperry Rand Corporation, New 
Holland, Pa., a corporation of Delaware 

Filed Mar. 3, 1967, Ser. No. 620,379 
Int. C. B02c 13/02, 13/286 

U.S. C. 241-186 10 Claims 

ABSTRACT OF THE DISCLOSURE 
A hammer mill having a positively driven, pivotally 

mounted feed roll consisting of blades mounted tangential 
ly about a cylinder which is adjustable and reversible 
relative to the mill rotor to regulate the aggressiveness and 
holding effect of the roll. 

BACKGROUND OF THE INVENTION 
Various types of mobile grinder-mixers have been de 

veloped in recent years for use by the individual farmer. 
The grinder-mixers generally comprise a hammer mill 
which is used to grind certain types of feed materials be 
fore they are conveyed to the mixing tank to be added to 
a feed mixture. A hammer mill of the type used on grinder 
mixers must be adapted to handle many different types of 
feed material. 

Because of the difference in the kinds of feed materials 
which must be processed through the hammer mill, the 
provision of an efficient feed mechanism for the mill has 
been a considerable problem. For some types of material, 
Such as shelled grain, a relatively simple feed mechanism 
will insure a uniform intake into the hammer mill. How 
ever, if an attempt is made to use the same feed mech 
anism in materials such as hay, the hammer mill has a 
tendency to pull the hay in too fast which results in un 
evenly chopped material and failures in the machine com 
ponents. 

SUMMARY OF THE INVENTION 

This invention is directed to a hammer mill having a 
feed roll which is adapted to uniformly convey material 
into the hammer mill rotor. The feed roll is positively 
driven and is journalled in a pair of support arms for 
vertical movement relative to the feed hopper floor. The 
feed roll is mounted closely adjacent the mill rotor. By so 
locating the roll, a maximum holding effect can be exerted 
on the material as it is moved into the rotor, and a strip 
ping action is obtained on the feed roll blades by the 
rotor hammers. 
The feed roll comprises a plurality of axially extend 

ing blades which are tangentially mounted to a pair of 
sleeves which are keyed to the roll shaft. The roll is mount 
ed so that it can be turned end for end when a change in 
the holding effect and aggressiveness of the roll is desired. 
A principal object of this invention is to provide, in a 

hammer mill of the type described, an improved feed roll 
which can be adapted to convey all types of feed material. 

Another object of this invention is to provide a feed 
roll which can be selectively positioned in one of two 
operating positions to change the aggressiveness of the 
feed of the roll. 

Another object of this invention is to provide a feed roll 
which is adapted to yield in a vertical direction as materi 
al moves thereunder and which remains a substantially 
constant distance from the rotor as it moves vertically. 
Another object of this invention is to provide a feed roll 

having a novel arrangement of the blades thereon to ob 
tain a greater holding effect on the material conveyed by 
the roll. 

Other objects of the invention will be apparent herein 
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2 
after from the specification and from the recital of the 
appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings: 
FIG. 1 is a sectional elevational view of the hammer 

mill, taken as indicated by the line 1-1 in FIG. 2; 
FIG. 2 is a plan section, taken on line 2-2 in FIG. 1; 
FIG. 3 is a detail view, on a larger scale, of the re 

versible feed roll; 
FIG. 4 is a cross section of the feed roll, as taken on the 

line 4-4 of FIG. 3, and illustrating the relation of the 
feed roll to the path of the rotor, the rotor path being 
indicated in dot-and-dash lines; and 

FIG. 5 is a view similar to FIG. 4, but with the feed 
roll reversed end for end and in another vertical position, 
DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now to the drawings by numerals of reference, 
and particularly to FIGS. 1 and 2, the machine of this in 
vention is designated generally 10. Machine 10 comprises 
a frame structure 12, a rotor housing 14, a rotor 15, a feed 
hopper 18, a feed roll 20 in hopper 18, and drive means 21 
for the feed roll. 

Rotor housing 4 comprises a pair of vertically ex 
tending side walls 23 and 24, and an end wall 25. A 
tapered bottom portion of the housing 26 guides the 
chopped material into a transfer auger 30. 

Rotor 15 comprises an elongated shaft 32 which is 
journalled in bearings 34 and 35 fixed respectively to side 
walls 23 and 24. A plurality of generally square mount 
ing plates 37 are fixed to rotor shaft 32 in an axially 
spaced relationship. Rods 38 pass through adjacent cor 
ners of plates 37, and hammers 39 are pivotally mounted 
on the rods 38, as shown in FIG. 2. A pair of screens 41 
and 42 are fixed in housing 14 and are arranged closely 
adjacent the hammers 39 so that material will be forced 
through the screens in a well known manner. 

Feed housing 18 is mounted to one side of housing 14 
and comprises a pair of side panels 46 and 47 which are 
joined to housing walls 23 and 24 and are generally paral 
lel thereto. A floor panel 48 extends between panels 46 
and 47 at their bottom edges, and a rounded section 49 
closes in the end of the hopper. A baffle 50 is removably 
mounted in the hopper to regulate flow of feed roll 20. 

Feed roll 20 is mounted in hopper 18 closely adjacent 
hammers 39, and the roll is adapted to move through a 
path which extends slightly into an opening 51 formed by 
housing 14 and screens 4 and 42. As best shown in FIGS. 
3 to 5, feed roll 20 comprises a cetnral shaft 52, which 
extends through arcuate slots 53 and 54 in panels 46 and 
47 of the feed hopper. The ends of shaft 52 are pivotally 
mounted in support arms 55 and 56 which extend along 
side panels 46 and 47 and which are connected to a trans 
versely extending shaft 60 journalled in frame 12. 

Feed roll 20, as shown in FIGS. 3-5, comprises a plu 
rality of axially extending blades 70 which are welded 
together at their inner ends to form a closed center portion 
7 which is generally square in cross section. Sleeves 73 
and 74 are fixed to the interior of portion 71 at opposite 
axial ends of the roll, and the sleeves are fixed against 
movement on central shaft 52 by keys 76. A pair of end 
plates 78 are welded to opposite ends of the blades 70 to 
give rigidity to the feed roll. 
The amount of pivotal movement of roll 20 is con 

trolled by a pair of stop plates 88 and 89 which are slid 
ably mounted on hopper side panels 46 and 47. The stop 
plates are provided with a series of steps 90 on one end 
thereof which can be moved into contact with roll shaft 
52. The plates are fixed on the hopper side panels by 
fasteners 91 which extend through slots 92 in the plates. 
It will be seen that by moving the stop plates toward the 
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hammer mill rotor, the lowermost position of feed roll 
20 is progressively raised and the degree of roll move 
ment becomes more limited. The feed roll is yieldably 
compressed against the stop plates by means of springs 
95 connected at 96 to frame 12 and connected to the Sup 
port arms 55 and 56 through elements 97. Elements 97 
can be adjustably positioned on the Swing arms through 
the use of holes 98 to regulate the tension in springs 95. 

Drive means 21 comprises chain drives 100 and 10. 
connected to a power source not shown. Chain drive 100 
serves to rotate rotor shaft 32 of the hammer mill. Chain 
drive 101 is operatively connected to shaft 102 of the 
transfer auger 30. From auger shaft 102, power is trans 
ferred by a belt drive 103 to a cross shaft 504. A drive 
mechanism 105 drives the feed roll from cross shaft iO4. 
An important feature of this invention is the provision 

for reversal of feed roll 20 to change the holding action 
of the feed roll and also the aggressiveness of feed. The 
feed roll is reversed in the following manner. First, Sup 
port arms 55 and 56 and the roll drive mechanism 105 
are disconnected from the feed roll central shaft 52. 
Shaft 52 is then driven out through side panel 46. The 
feed roll can now be removed from the hopper and turned 
end for end. The roll is installed by following the steps 
described above in reverse order. 

In operation, rotor 15, auger 30, and feed roll 20, will 
be driven at constant speeds. As viewed in FIG. 1, both 
roll 20 and rotor 15 will be turning in a counterclockwise 
direction. Material is fed into hopper 18 and moved 
against the rotating feed roll 20. Roll 20 conveys the 
material into the rotor at a uniform rate. When mate 
rials, such as hay are handled, the feed roll will be 
mounted, as shown in FIG. 4, so that a maximum hold 
ing effect is exerted on the material as it is moved into 
the path of rotor 15. When material, such as ear corn, 
is being fed into the hammer mill, the roll will be posi 
tioned as shown in FIG. 5 to obtain a more aggressive 
feed with less holding effect. It will be apparent that 
blades 70, when in the position shown in FIG. 4, pass 
through the position where the holding effect is greatest, 
i.e. when the blade is perpendicular to floor panel 48, at 
a point considerably closer to the rotor, than when the 
roll is positioned as shown in FIG. 5. When the roll is 
in the position shown in FIG. 5, the blades are in a 
higher vertical position relative to the floor panel 48 as 
they start down to take a new charge of material; thus, 
the blades are more aggressive in this position. 
The feed roll shaft 52 is adapted to move vertically 

within the limits of the space determined by slots 53 and 
54 and plates 88 and 89. The path of rotor 15 is indi 
cated by the dot-and-dash line 110 (see FIGS. 4 and 5), 
and the path through which roll 20 rotates is indicated 
by dot-and-dash line 111. As best shown in FIG. 1, the 
axis about which roll 20 rotates will be below a line 
joining the rotor shaft axis and the axis of shaft 60 so 
that for a portion of the vertical movement of roll 20 
from its lowest position, the roll will actually move closer 
to the rotor. For the entire range of vertical movement 
of roll 20, the roll remains closely adjacent to the ham 
mer mill rotor so that any material picked up by the feed 
roll will be stripped off by the rotor hammers. 
While this invention has been described in connection 

with a particular embodiment thereof, it will be under 
stood that it is capable of modification, and this applica 
tion is intended to cover any variations, uses, or adapta 
tions following, in general, the principles of the invention 
and including Such departures from the present disclosure 
as come within known or customary practice in the art 
to which the invention pertains, and as fall within the 
Scope of the invention or the limits of the appended 
claims. 

Having thus described our invention, what we claim is: 
1. In a hammer mill, the combination of: 
a rotor comprising an elongated shaft mounted for 

rotation about a horizontal axis and hammers 
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4. 
mounted on said shaft to generate a cylinder on 
rotation; w 

means for rotating said rotor; 
a floor for carrying material moved into the path of 

said rotor, said floor extending generally parallel 
to said axis; 

a feed roll rotatably mounted above said floor and 
adjacent said rotor for moving material to be 
processed into the path of said rotor, said feed roll 
being adapted to move toward and away from said 
floor to accommodate varying quantities of mate 
rial, said feed roll having a central shaft and a plu 
rality of axially extending blades mounted thereon, 
and said blades being mounted generally tangential 
to a cylinder concentric to said central shaft. 

2. A device, as recited in claim 1, wherein mounting 
means are provided supporting said feed roll either in 
a first position or a second position and said feed roll 
exerts a greater holding effect for a given material in said 
first position than in said second position, said feed roll 
when in said first position has the feed roll approaching 
blade between said central shaft and said rotor when the 
rotor approaching blade is sweeping across said floor and 
in said second position, the central shaft is between said 
feed roll approaching blade and said rotor when the feed 
roll approaching blade is sweeping across said floor. 

3. A device, as recited in claim 1 wherein means 
are provided for mounting said feed roll in either of 
two positions with one in end-for-end reversal to the 
other to change the holding effect and aggressiveness of 
feed of the rol. 

4. A device, as recited in claim 1, wherein said central 
shaft is rotatably mounted in a pair of support arms 
spaced on opposite ends of said shaft, said support arms 
are pivotally mounted on a support frame for swinging 
movement about a horizontal axis, stop means are pro 
vided to limit the arc through which said arms and the 
roll carried thereby can swing, and springs are connected 
between frame member and the arms whereby the feed roll 
is yieldingly compressed on the material fed under the roll. 

5. A device, as recited in claim 1, wherein said feed roll 
comprises four blades, said blades are joined to form a 
Square tube about the central shaft, a pair of sleeves are 
mounted in said tube at opposite ends thereof, and said 
sleeves are keyed to said central shaft. 

6. A device, as recited in claim 1, wherein said feed roll 
is mounted for movement closely adjacent to said rotor 
whereby any material picked up by said feed roll will be 
stripped off by said rotor hammers. 

7. In a hammer mill, the combination of: 
a support frame; 
a housing on said frame, said housing having a pair of 

vertically extending side walls and a tapered bottom 
portion; 

a rotor journalled in said walls and adapted to rotate 
about a horizontal axis, said rotor comprising an elon 
gated shaft and a plurality of hammers mounted on 
Said shaft in axially spaced relationship, said ham 
mers generating a cylinder on rotation; 

means for rotating said rotor; 
a pair of screens adjacent said rotor and mounted with 

in said housing; 
an auger for transferring processed feed material from 

the housing, said auger comprising a shaft journalled 
in said bottom portion; 

a hopper fixed to one side of said housing and supported 
on said frame, said hopper having a pair of vertically 
extending side panels generally parallel to said side 
walls, a floor in said hopper extending downwardly 
to a feed opening in said housing; 

a pair of Support arms pivotally mounted on said frame 
and extending in a generally horizontal direction and 
parallel to said side panels; 

a feed roll comprising an elongated central shaft jour 
nailed in Said support arms, said central shaft ex 
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tending through arcuate slots in said panels, a plu 
rality of axially extending blades mounted on said 
central shaft, said blades being mounted generally 
tangential to a cylinder concentric to said central 
shaft, and a pair of end plates fixed to opposite axial 
ends of said blades. 

8. A device, as recited in claim 7, wherein means are 
provided for mounting said feed roll in either of two 
positions with one reversible end for end to the other to 
have the aggressiveness of the roll greater in one position 
than the other. 

9. A device, as recited in claim 7, wherein a stop plate 
is slidably mounted on each of said side panels adjacent 
said arcuate slots, and each of said plates has a stepped 
end portion sliding with said respective plate across said 
respective slot for contact by said central shaft on move 
ment towards said stepped portions whereby the lower 
most position of said shaft can be set at different positions 
by slidably positioning said stop plates relative to said 
central shaft. 
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10. A device, as recited in claim 7, wherein a cross 

shaft is mounted in said frame, a power source is con 
nected to said auger shaft, a belt drive connects said cross 
shaft to said auger shaft on one side of said device, and 
chain drive means connects said cross shaft to said feed 
roll shaft on an opposite side of said device whereby said 
feed roll will be driven when power is supplied to said 
auger shaft. 
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