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This invention relates generally to forage re 
ducing machines of the type. embodying rotor 
mounted blades coacting with a shear bar or other 
suitable device for effecting a severing of the 
material normally fed into such machines, and 
has for its object the provision of an improved 
forage severing and conveying apparatus afford 
ing one or more of the following advantages: (1) 
an effective cutting and conveying of the Severed 
material with a minimum number of parts, (2) 
low power requirements, and (3) a simple, durable 
construction requiring a minimum of Servicing in 
order to maintain the severing parts conditioned 
for effective operation. 
More particularly, the present invention is 

directed toward and contemplates the provision 
of a forage reducing and conveying apparatus 
wherein the material is severed within or adja 
cent an opening in a casing structure and then 
conveyed through the casing structure to a dis 
charge opening therein by means of a rotor hav 
ing one or more trough-shaped blade elements 
extending generally longitudinally of the rotor 
axis and presenting a concave paddle portion and 
an outer knife-like cutting edge, both facing in 
the general direction of blade travel. 
The knife-like cutting edge coacts with a shear 

bar or like part and serves to effectively sever the 
material fed into the machine, and the forwardly 
facing concave, trough-like paddle portion serves 
to impart a high velocity to the severed mate 
rial in conveying same to and through the dis 
charge opening in the rotor enclosing casing and 
Serves to reduce friction losses by minimizing the 
rubbing or scrubbing action of severed material 
on the peripheral confining wall of the casing 
structure. 

. In the heretofore known constructions of for 
age reducing machines, it is common practice to 
use rotor mounted knife elements presenting a 
forwardly facing cutting edge and to employ an 
additional set of separate material-conveying 
paddle elements mounted either on the knife car 
rying rotor or on a separate rotor in order to im 
part a high velocity to the severed material in 
conveying Same to and through the discharge 
Opening in the rotor enclosing casing structure. 
However, the provision of an additional set of 
material conveying paddle elements increases the 
cost of constructing and operating such machines, 
and in addition, the separate paddle elements are 
in general arranged and/or shaped so as to in 
crease, rather than minimize, the friction loss and 
Wear of parts resulting from severed material 
rubbing against or scrubbing the peripheral con- ; 
fining wall of the casing structure. 

In accordance with this invention, each rotor 
mounted blade-like element effectively serves the 
dual purpose of severing the material and then 
conveying the severed material to and through 
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the discharge opening in the rotor enclosing cas 
ing structure thus minimizing the number of ro 
tating parts required, the friction loss and wear 
of parts, and consequently the initial, operating 
and Servicing costs, 
The construction, application and operation of 

apparatus embodying the invention will become 
readily apparent as the disclosure progresses and 
more particularly points out features of construc 
tion considered of special importance. And in 
this connection, the present invention may be 
considered as consisting of the various combina 
tions of elements and parts constructed and/or 
correlated as is more fully set forth in the de 
tailed description and in the appended claims, 
reference being had to the accompanying draw 
ing illustrating an embodiment of the invention 
and in which: 

Fig. 1 is a longitudinal section through part of 
a forage harvester embodying the invention; 

Fig. 2 is a partial plan view of the structure 
shown in Fig. 1 with parts broken away to better 
show the arrangement of parts; 

Fig. 3 is an enlarged partial longitudinal sec 
tion illustrating the coaction between the oppo 
sitely facing knife-like cutting edges of the blades 
and shear bar, and the manner in which severed 
material is partially pocketed in the concavity 
of a blade as it is conveyed to the discharge open 
ing in the rotor enclosing casing. 

Referring to Fig. 1 of the drawing, it is seen 
that for purposes of illustration the invention is 
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shown as applied to a forage reducing machine 
of the type including a rotor , a casing structure 
2 enclosing the rotor f and provided with a pair 
of circumferentially spaced elongated openings 
3 and 4 extending in generally parallel relation 
with respect to the rotor axis, a material feed 
ing mechanism. 6 operatively associated with the 
Opening 3, and a material receiving conductor or 
Spout structure enclosing the opening 4. 
The rotor comprises a shaft portion 8, a plu 

rality of peripherally flanged disks 9 disposed on 
shaft portion 8 in concentric relation thereto and 
in axially spaced relation with respect to each 
other, and a plurality of trough-shaped blade 
elements secured to the peripheral flange por 
tions of the disks 9 in circumferentially spaced 
relation with respect to each other and with the 
concave surfaces of the blades facing in the gen 
eral direction of blade travel or rotor rotation as 
is clearly indicated by the arrow on Fig. 1. The 
outer portions of the blades are sharpened to pre 
Sent knife-like cutting edges 2 which also face 
in the general direction of blade travel and in 
this connection, are preferably externally bev 
eled in order to permit the blades to be readily 
effectively externally ground or resharpened while 
the rotor is revolving. The blades are prefera 
bly secured to the disks 9 in skewed relation rela 
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tive to the rotor axis, as is clearly shown in Fig. 
2, in Order for the sharpened outer edges of the 
blades to progressively move into a cutting rela 
tion with respect to a shear bar or like part dis 
posed in generally parallel relation with respect 
to the rotor axis. 

Referring to Figs. 1 and 2, it is seen that 
blades , f are of uniform thickness through 
out except at the outer edges which are 
ground to provide knife-like cutting edges 2, 
disposed in leading relation in the direction of 
travel to the concave material confining portion, 
that the base portion of the blades are fixedly 
secured to peripheral portions of flanged disks 
or Support members 9 as by bolts and nuts, that 
the securing connection between blades and 
flanged disks 9 are disposed in leading relation 
to an adjacent portion of the cutting edge 2. 
The casing structure 2 comprises a pair of 

preferably parallel end walls f3 and f4 rigidly in 
terconnected by means of upper and lower arcu 
ate wall Sections 6 and circumferentially 
spaced apart to form therebetween the material 
receiving and discharging openings 3 and 4, re 
Spectively, and by means of a material directing 
wall 8 which extends upward and forward from 
the edge of upper section f6 which in part de 
fines the material receiving opening 3. In addi 
tion, the end walls 3 and 4 may be also rigidly 
interconnected by means of a ledge plate struc 
ture f 9 disposed adjacent the edge of the open 
ing 3 defined by the outwardly flanged edge 2 
of lower arcuate section 7, and by means of a 
U-shaped channel member 22 disposed in under 
lying Supporting relation with respect to the 
flanged edge 2 of lower section f7. And if de 
Sired, lower Section f. may be additionally rein 
forced by means of a plurality of external angle 
members 23 disposed in approximately parallel 
relation with respect to the rotor axis. 

In addition to affording a support for the 
flanged edge 2 of lower section 7, channel 
member 22 also supports a shear bar or like part 
24 disposed in superposed relation with respect to 
flanged edge 2 and in suitable coacting relation 
with respect to the sharpened outer edges 2 of 
the rotor mounted knife blades f. In this con 
nection, shear bar 24 is preferably shaped and 
sharpened to present a knife-like cutting edge 
26 which is disposed adjacent the casing edge of 
ledge plate 9 and faces in a direction generally 
Opposite to the knife-like cutting edge presented 
by each blade when disposed in material sev 
ering relation thereto. 
The material feeding mechanism comprises an 

endless elevating conveyor 27 arranged to de 
liver material to be severed onto a plain surfaced 
roll 28 effectively closing the space between the 
discharge end of conveyor 27 and ledge plate 9, 
a relatively large ribbed feed roll 29 disposed in 
overlying coacting relation with respect to the 
upper discharge end of conveyor 27 and with re 
spect to feed roll 28, and a smaller ribbed feed 
roll 3 disposed alongside roll 29 in overlying co 
acting relation with respect to a portion of roll 
28 and with respect to ledge plate 9. The effec 
tive width of the upper or discharge end of con 
veyor 2 is approximately equal to the length of 
the associated feed rolls 28, 29 and 3 and to 
the distance between the end walls 3 and f4 of 
casing structure 2. And the feed rolls are pref 
erably of a length approximately equal to the 
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effective length of ledge plate 9, to the effective 
length of the elongated material receiving open 
ing 3, and to the effective length of rotor 75 

4. 
The discharge end of conveyor 27 is disposed 

between the casing structure end walls 3 and 
4 and is supported, at least in part, by one or 
more CrOSS members 32 which may be carried by 
the end walls 3 and f4 or by any other suitable 
parts of the casing structure, as desired. And it 
is to be understood that the rotor , the rotating 
parts of conveyor 27 and the feed rolls 28, 29, 
and 3 are operatively mounted and driven in a 
known manner by means of conventional bear 
ing Supports and by means of conventional driv 
ing connections with a suitable power source (all 
not shown in the interest of simplicity), and 
that the casing structure 2 may be in turn suita 
bly mounted on any desired form of supporting 
Structure. 

In operation, material to be severed passes 
from the discharge end of conveyor 27 between 
the rolls 28 and 29, then between the roll 3 and 
ledge plate 9, and then over the knife-like cut 
ting edge 26 of shear bar 24 and into the material 
receiving opening 3. In passing over the knife 
like cutting edge 26, the material is effectively 
Severed through coaction of the forwardly fac 
ing knife-like cutting edges 2 presented by the 
rotating blades ff. And the severed material is 
then engaged by the forwardly facing Concave 
paddle portions of the blades and is conveyed 
thereby at high velocity to and through the dis 
charge opening 4 and into the spout structure T. 

In this connection, much of the severed ma 
terial is pocketed within the concavity of the 
trough-like blade while being conveyed to its 
point of discharge (see Fig. 3), and is thus pre 
vented from rubbing against or scrubbing the 
confining wall surface presented by arcuate sec 
tion T. Moreover, arcuate section closely 
surrounds the outer peripheral portions of the 
blades and thus prevents severed material from 
escaping or passing between the sharpened outer 
edge of the blades and the confining wall struc 
ture. In addition, the passage of severed mate 
rial at high velocity through discharge opening 4 
and into spout 7 extending tangentially upward 
and away from the casing in the general direc 
tion of material projection affords an effective 
means for conveying comminuted material to 
an elevated point of disposition, for example, into 
a trailing wagon or other Suitable receptacle 
(not shown) without the aid of an auxiliary Con 
veying means such as a blower or a paddle type 
conveyor heretofore commonly employed, all to 
the end of affording a simplified and durable 
construction which is relatively inexpensive both 
as to manufacture and Operation. 
The invention is in general applicable to all 

types of forage reducing machines embodying a 
casing enclosed rotor element for severing ma 
terial delivered thereto and for conveying the 
severed material to a point of discharge Com 
prising an opening in the casing structure. And 
while the invention has been illustrated and de 
scribed as applied to a forage harvester of the 
type embodying an elevating conveyor and a 
feed roll assembly, it should be understood that 
it is not intended to limit the invention either 
to its use for reducing and Conveying forage in 
particular or to the particular combination of 
elements herein shown and described for pur 
poses of illustration as various 'modifications 
within the scope of the appended claims may 
occur to persons skilled in the art. 

It is claimed and desired to secure by Letters 
Patent: 

1. A forage Severing and Conveying apparatus 
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comprising a shaft, a plurality of peripherally 
flanged disks mounted on said shaft in concen 
tric relation thereto, one or more trough-shaped 
blades secured to peripheral flange portions of 
said disks and extending generally longitudi 
nally of the shaft axis with the concave nate 
rial confining surfaces of said blades facing in 
the general direction of blade travel, said blades 
each having its outer edge portion externally 
beveled and sharpened to present a knife-like 
cutting edge which also faces in the general di 
rection of blade travel, a casing structure sur 
rounding the Outer edges of said blades and hav 
ing therein a pair of circumferentially spaced 
material receiving and discharging openings, 
and a shear bar mounted for severing coaction 
with the outer edge portions of said blades, said 
casing structure having an arcuate Section ex 
tending from said shear bar to the adjacent side 
of said material discharging opening and Con 
tiguously coacting with the outer edges of said 
blades to prevent severed material from passing 
between said arcuate casing section and the op 
posed cutting edges of said blades thereby main 
taining much of the severed material within the 
troughs of said blades as it is conveyed by said 
blades to said discharge Opening. 

2. A forage Severing and conveying apparatus 
comprising a shaft, a plurality of peripherally 
flanged disks mounted on said shaft in concen 
tric relation thereto, One or more trough-shaped 
blades secured to peripheral flange, portions of 
Said disks and extending generally longitudi 
nally of the shaft axis with the concave mate 
rial confining surfaces of said blades facing in 
the general direction of blade travel, said blades 
each having its outer edge portion externally 
beveled and sharpened to present a knife-like 
cutting edge which also faces in the general di 
rection of blade travel, a casing structure sur 
rounding the Outer edges of said blades and 
having therein a pair of circumferentially spaced 
material receiving and discharging openings, . 
and an angle-shaped shear bar mounted adja 
cent one side of said material receiving opening 
for severing coaction with said blades and hav 
ing base and flange portions with the latter por 
tion extending from said base portion in a direc 
tion generally opposite to the direction of blade 
rotation when said blades are adjacent said 
shear bar and having the free end of the flange 
portion sharpened to present a knife-like cut 
ting edge facing in a direction generally oppo 
site to the knife-like cutting edges of said blades 
when disposed in material severing relation, said 
casing structure having an arcuate section ex 
tending from said shear bar to the adjacent side 
of said material discharging opening and con 
tiguously co-acting with the Outer edges of said 
blades to prevent severed material from passing 
between said arcuate casing section and the op 
posed cutting edges of said blades thereby main 
taining much of the Severed material within the 
troughs of said blades as it is conveyed thereby 
to Said discharge opening. 

3. A forage severing and conveying apparatus 
comprising a rotor structure presenting one or 
more trough-shaped, peripherally disposed 
blades extending generally longitudinally of the 
rotor axis and having concave material confin 
ing surfaces facing in the general direction of 
blade travel, said blades each having its outer 
edge portion externally beveled and sharpened 
to present a knife-like cutting edge which also 
faces in the general direction of blade travel, a 
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casing structure surrounding the Outer edges of 
said blades and having therein a pair of cir 
cumferentially spaced material receiving and 
discharging openings, and an angle-shaped 
shear bar mounted adjacent one side of said 
material receiving opening for severing coaction 
with said blades and having base and flange por 
tions with the latter portion extending from said 
base portion in a direction generally opposite to 
the direction of blade rotation when said blades 
are adjacent said, shear bar and having the free 
end of the flange portion sharpened to present 
a knife-like cutting edge facing in a direction 
generally opposite to the knife-like cutting edges 
of said blades when disposed in material Sever 
ing relation, said casing structure having an 
arcuate Section extending from said shear bar 
to the adjacent side of said material discharging 
opening and contiguously coacting with the outer 
edges of said blades to prevent severed material 
from passing between said arcuate Casing sec 
tion and the opposed cutting edges of said blades 
thereby maintaining much of the severed mate 
rial within the troughs of said blades as it is con 
veyed thereby to said discharge opening. 

4. A forage severing and Conveying apparatus 
comprising a rotor structure, one or more blades 
removably attached to peripheral portions of 
said rotor structure and extending generally lon 
gitudinally of the rotor axis, said blades pre 
senting trough-like material confining pockets 
facing in the general direction of blade travel, 
a casing structure closely surrounding the bladed 
peripheral portion of said rotor and having 
therein a pair of circumferentially spaced mate 
rial receiving and discharging Openings, and an 
angle-shaped shear bar mounted adjacent one 
side of said material receiving opening for sever 
ing coaction with said blades and having base 
and flange portions with the latter portion ex 
tending from said base portion in a direction 
generally opposite to the direction of blade rota 
tion when said blades are adjacent said shear bar 
and having the free end of the flange portion 
sharpened to present a knife-like cutting edge 
facing in a direction generally opposite to the 
cutting edges of said blades when disposed in 
material severing relation, said blades each hav 
ing its Outer, shear-bar opposing edge portion 
externally beveled and sharpened to present a 
knife-like cutting edge which also faces in the 
general direction of blade travel. 

5. A forage severing and conveying apparatus 
comprising a shaft, a plurality of peripherally 
flanged disks mounted on said shaft in concen 
tric relation thereto, one or more trough-shaped 
blades secured to peripheral flange portions of 
said disks and extending generally longitudinally 
of the shaft axis and having concave material 
confining surfaces facing in the general direction 
of blade travel, said blades having their outer 
edges sharpened to present knife-like cutting 
edges which also face in the direction of shaft 
rotation, a casing structure closely surrounding 
the Outer edges of said blades and including ma 
terial receiving and discharging openings therein, 
and an angle-shaped shear bar mounted adja 
cent said material receiving opening for sever 
ing coaction with said blades and having base 
and flange portions with the latter portion ex 
tending from said base portion in a direction gen 
erally opposite to the direction of blade rotation 
when said blades are adjacent said shear bar and 
having the free end of the flange portion sharp 
ened to present a knife-like cutting edge facing 
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in a direction generally opposite to the knife 
like cutting edges of said blades when disposed 
in material severing relation. 

6. A forage severing and conveying apparatus 
comprising a shaft, a plurality of support men 
bers mounted on said shaft, one of more trough 
shaped blades secured to peripheral portions of 
said supports and extending generally longitudi 
nally of the shaft axis and presenting the con 
cave material confining surfaces facing in the 
general direction of blade travel, said blades each 
having its outer edge portion externally beveled 
and sharpened to present a knife-like cutting edge 
which also faces in the general direction of blade 
travel, a casing structure surrounding the outer 
edges of said blades and having therein a pair of 
circumferentially spaced material receiving and 
discharging openings, and a Shear bar mounted 
for severing coaction with the outer edge por 
tions of said blades, said casing structure having 
an arcuate section extending from said shear 
bar to the adjacent side of said material dis 
charging opening and contiguously coacting with 
the Outer edges of said blades to prevent severed 
material from passing between said arcuate cas 
ing section and the opposed cutting edges of said 
blades thereby maintaining much of the severed 
material within the troughs of said blades as it 
is conveyed by said blades to said discharge open 
ing. 

7. A forage severing and conveying apparatus 
comprising a rotor structure presenting one or 
more trough-shaped peripherally disposed blades 
extending generally longitudinally of the rotor 
axis and each blade having a concave material : 
confining surface facing in the general direction 
of blade travel, said blades each having its outer 
edge portion sharpened to present a knife-like 
cutting edge which also faces in the general di 
rection of blade travel, a casing structure sur 
rounding the Outer edges of said blades and hav 
ing therein a pair of circumferentially spaced ma 
terial receiving and discharging openings, a shear 
bar mounted adjacent one side of said material 
receiving opening for severing coaction with said 
rotor mounted blades, said casing structure in 
cluding an arcuate section extending from said 
shear bar to the adjacent side of said material 
discharging opening and contiguously coacting 
with the outer edges of said blades to prevent 
Severed material from passing, between said 
arcuate casing Section and the opposed cutting 
edges of said blades thereby maintaining much 
of the severed material within the troughs of said 
blades as the severed material is conveyed by said 
blades to said discharge opening, and a severed 
material receiving and confining spout structure 
Surrounding said discharge opening and extend 
ing generally upwardly tangentially from the pe 
riphery of said casing structure in the direction of 
rotor rotation and in a direction generally con 
forming with the trajectory of the severed mate 
rial projected through said discharge opening. 

8. In a material severing and conveying appa 
ratus comprising a rotor presenting at least one 
peripherally disposed material cutting and con 
veying blade presenting a material cutting edge 
disposed in leading relation in the direction of 
blade travel with respect to an intermediate por 
tion of said blade to thereby define a material 
confining pocket facing in the direction of blade 
travel, a casing structure surrounding said rotor 
in material confining relation thereto and hav 
ing therein a pair of circumferentially spaced ma 
terial receiving and discharging openings, a shear 
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8 
bar mounted adjacent one side of said material re 
ceiving opening for severing coaction with said 
rotor mounted blade, said casing structure hav 
ing an arcuate section extending from said shear 
bar to the adjacent edge of said material dis 
charging opening and contiguously coacting with 
the outer edges of said blade to prevent severed 
material from passing between said arcuate sec 
tion and the opposed cutting edge of said blade 
thereby maintaining much of the severed material 
within the confines of said blade pocket as the 
material is conveyed to said discharge opening, 
and a severed material receiving and confining 
Spout structure surrounding said discharge open 
ing and extending generally upwardly tangential 
ly from the periphery of said casing structure in 
the direction of rotor rotation and in a direction 
generally conforming with the trajectory of the 
severed material projected through said open 
ing. 

9. In a material severing and conveying appa 
ratus comprising a rotor, a casing structure sur 
rounding said rotor and having therein a pair 
of circumferentially spaced material receiving 
and discharging openings, said casing structure 
having an arcuate section extending from a point 
proximate to said material receiving opening to 
the adjacent edge of said material discharging 
Opening, Said rotor Ilaving One or more blades 
presenting intermediate portions terminating in 
radially spaced base and cutting edgeportions dis 
posed in leading pocket forming relation in the 
direction of blade travel with respect to said in 
termediate portions, said blades being removably 
attached to the periphery of said rotor with the 
base portions of Said blades in leading relation 
in the direction of blade travel to said intermedi 
ate and said cutting edge portions, a shear bar 
mounted adjacent one edge of Said material re 
ceiving opening in proximate relation to said 
arcuate section and coacting with said blades for 
severing material fed therebetween, the outer 
portions of said blades contiguously coacting with 
said arcuate section to form material confining 
pockets facing generally in the direction of blade 
rotation as the severed material is conveyed to 
said discharge opening by said blades, and a sev 
ered material receiving and confining Spout 
structure surrounding said discharge opening and 
extending generally upwardly tangentially from 
the periphery of Said casing structure in the di 
rection of rotor rotation and in a direction gen 
erally conforming with the trajectory of the 
chopped material projected through said dis 
charge Opening. 

CONRAD E. FRUDDEN. 
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