
United States Patent [191 
Steinberg et al. ‘ 

[in 3,776,079 
[45] Dec. 4, 1973 

'[54] GUILLOTINE CHOPPER ARRANGEMENT 

[75] Inventors: Morris Steinberg, 28318 s. Golden, 
Palos Verdes Peninsula, Calif. 
90274; Mitchell Libow, Beverly 
Hills, Calif. 

[73] Assignee: said Steinberg, by said Libow 

[22] Filed: Jan. 17, 1972 

[21] Appl. No.: 218,064 

[52] US. Cl ...................... .. 83/225, 83/230, 83/261, 
83/356.3, 83/592, 83/698, 83/923, 241/245 

[51] Int. Cl ............................................. .. 826d 5/22 

[58] Field of Search . . . . . . . . . . . . . . .. 83/259, 261, 225, 

83/230, 257, 923, 906, 592, 355, 698, 701, 
925 R, 356.3; 241/245, 188 R, 14; 144/118 

[56] References Cited 
UNITED STATES PATENTS 

3,612,412 10/1971 Graveman ....................... .. 83/923 X 
3,224,312 12/1965 Larson . . . . . . . . . . . . . . . . . . .. 83/355 

2,497,155 2/1950 Davis .. 83/355 X 
3,091,988 6/1963 Bonds . . . . . . . . . . . . . . . . . . . . . . .. 83/355 

3,648,556 3/ 1972 Hamilton et a] 83/923 X 
1,363,778 12/1920 Griffin ........... .. 83/355 

1,908,014 5/1933 Evans et al. .. . 83/261 
3,082,655 3/1963 Voigt .......... .. 83/257 X 
2,826,251 3/1958 Hopkins .............................. .. 83/261 

Primary Examiner-Andrew R. Juhasz 
Assistant Examiner-James F. Coan 
Attorney—-Finkelstein & Mueth 

[57] ' ABSTRACT 

An improved guillotine chopper arrangement particu 
larly adapted to chopping heterogenous stranded ma 
terials such as transmission lines into short preselected 
lengths. A high mass inertia wheel is mounted on a 
shaft for rotation in a preselected direction and at a 
preselected rotational rate and has pockets cut therein 
and rotating blade means are coupled in the pockets. 
Peripheral surfaces of the rotating blade means other 
than the cutting surface are tightly abutted against 
matching walls in the blade supporting pockets of the 
inertia wheel to absorb the impact energy during 
chopping and transmits same from the blade directly 
to the intertia wheel. A ?xed blade is mounted in a 
pocket cut in a ?xed blade support and the peripheral 

‘ surfaces of the ?xed blade are tightly abutted against 
matching peripheral walls of a pocket cut into the 

. ?xed blade support to absorb the impact energy dur 
ing the chopping operation and transmits the forces 
directly to the ?xed blade support. The rotating blade 
means passes in material chopping relationship to the 
?xed blade and material to be chopped is synchro 

- nously fed through an aperture in the ?xed blade sup 
port, past the ?xed blade a preselected distance where 
it is engaged by the rotating blade means during each 
rotation and is severed. The feed means is synchro 
nously operated so that feeding is terminated during 
the chopping operation and feed occurs when the ro 
tating blade means are rotated away from positions 
adjacent the ?xed blade. 

10 Claims, 9 Drawing Figures 
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GUILLOTINE CHOPPER ARRANGEMENT 

BACKGROUND OF THE INVENTION 

This invention relates to a guillotine chopper ar 
rangement and more particularly, to an improved guil 
lotine chopper arrangement particularly adapted to 
chopping heterogeneous braided transmission lines 
into preselected short length segments. ' 

DESCRIPTION OF THE PRIOR ART 

Guillotine type chopper arrangements have been uti 
lized in the'past for severing material into compara 
tively short length segments. However, for many types 
of materials such prior art guillotine arrangements have 
not been generally completely satisfactory. For exam 
ple, in cutting heterogeneous materials such as a 
braided transmission line wherein steel strands are uti 
lized for strength in the center of the transmission lines, 
and aluminum strands are utilized on the exterior 
thereof for the electrical carrying capacity, prior art 
guillotine type cutters have not proven reliable and/or 
long lived in chopping such transmission lines for sub 
sequent re-use, into comparatively short length seg 
ments. 
That is, the short segments may be efficiently utilized 

as scrap in the manufacture of, for example, new alumi 
num and steel products thereby helping to conserve the 
supply of these metals. It is obvious,vof course, that the 
braided transmission line, often thousands of feet in 
length, cannot be utilized directly in such salvage and 
re-use cycles, but must ?rst be severed into small length 
segments and then separated as to material. 
One of the main problems associated with prior an 

guillotine type cutters has been that the blade support 
arrangement for supporting both the ?xed and rotating 
blades has not prevented excessive blade wear and/or 
blade destruction. The shock loads and impact loads 
imposed when cutting through such heterogeneous ma 
terials induces a comparatively high degree of blade 
failure. The blade failure may be either the rotating 
blade means or the ?xed blade, or both. 

It is believed that one reason for the comparatively 
high failure in prior art chopper arrangements when so 
utilized has been the improper blade support allowing 
a high degree of vibration and/or shock‘ ‘impulse to be 
transmitted directly thereto without proper absorption 
by other structure. That is, the blades were not secured 
in a manner that allowed them to operate satisfactorily 
in these applications. It is also believed that a cutting 
action in which a sharpened edge of either the ?xed or 
the rotating blade was utilized to sever the segments re 
sulted in very rapid deteriorationof the edge and con 
sequent frequent blade changes. 
Therefore, there has long been a need for a chopper 

arrangement that could provide comparatively long 
blade life when chopping, inter alia, heterogeneous ma 
terials such as braided transmission lines. 

It will be apparent, of course, that in many transmis 
sion line applications, the power companies have con 
tinued to utilize the same rights of way for their trans 
mission lines but the increase in the electrical power 
demand has necessitated an increase in the electrical 
carrying capacity of the transmission lines. Therefore, 
such electrical power companies have been removing 
older and smaller transmission lines and replacing them 
with larger transmission lines. This has resulted in a 
large amount of material in the older transmission lines 
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2 
available for scrap. However, due to the heterogeneous 
nature of such transmission lines, that is, having an in 
terior core of steel wires utilized for load carrying ca 
pacity and an outer shell of aluminum wire utilized for 
the electrical carrying capacity, they cannot be directly 
converted into scrap but must ?rst be separated. Since 
the lay of the braided transmission wires is known and 
may be contrahelically wound, the segments in which 
such transmission lines must be chopped is preferably 
shorter than the lay so that after chopping the individ 
ual segments of each strand will readily fall away from 
the other strands. Magnetic separation can then be uti 
lized to remove the steel wire strands from the alumi 
num wire strands and recycling and re-use of both the 
aluminum strands and the steel strands may then be 
readily accomplished. Thus, in order to preserve the 
natural resources it is desirable to provide a chopper 
that readily severs such transmission lines into the 
smaller segments desired so that re-use and/or recy 
cling of the materials may be accomplished. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide an improved guillotine type chopper ar 
rangement. 

It is another object of the present invention to pro 
vide an improved guillotine type chopper arrangement 
having comparatively long blade life when utilized to 
sever heterogeneous material. 

It is yet another object of the ‘present invention to 
provide an improved guillotine chopper arrangement in 
which both the rotating and fixed blades may be readily 
changed as required. > 

It is yet another object of the present invention to 
provide an improved guillotine-chopper arrangement 
that is comparatively low in cost and has an extended 
service life. 
The above and other objects of the present invention 

are achieved, in a preferred embodiment thereof, by 
providing a‘high mass rotating inertia wheel mounted 
for rotaryvmotion on a frame. The high mass of the ro 
tating inertia wheel insures that comparatively high 
severing force will be applied during severing of the 
material to be chopped without harmful vibratory and 
/or shock loading ‘e?‘ects imposed thereon. The high 
mass inertia wheel is mounted on a shaft having a ‘blade 
end and a drive end. A drive motor means is drivingly 
coupled to a drive wheel on the drive end of the shaft 
by means of, for example, a chain drive, and rotates the 
shaft and inertia wheel at a predetermined rotational 
rate and in a predetermined rotational direction. In 
order to provide the high mass, in certain application 
such as severing transmission lines into small segments, 
it has been found that structure comprising a rigid ro 
tating shaft upon which may be mounted one or more 
high mass ?ywheels may help provide the high rotating 
mass desired in the present invention. 
The inertia wheel itself may be coupled to one of the 

comparatively high‘ mass ?ywheels. The inertia wheel 
has walls cut therein and the first of these walls define 
feed apertures therethrough, second of these walls in a 
feed face of the inertia wheel comprise pockets for sup 

~ porting the rotating blade means and third of these 

65 
walls comprise a release aperture through which the 
severed material may pass to a collecting bin. The feed 
aperture and the release aperture extend through the 
inertia wheel but the rotating blade supporting pocket 
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extends only part of the way through. Rotating blade 
means are coupled to the inertia wheel in the pockets 
and the rotating blades have a cutting surface and pe 
ripheral surfaces. The peripheral surfaces of the rotat 
ing blade are tightly abutted against the second walls 
de?ning the pocket in the inertia wheel so that any 
loads imposed on the rotating blade are transmitted di 
rectly to the inertia wheel and oscillation or vibration 
of the blade itself does not take place. No cutting edge 
is provided on the rotating blade means but rather a 
planar surface extending the entire depth of the rotat 
ing blade in axial directions is the cutting surface uti 
lized to accomplish the severing of the material to be 
chopped. 

In the preferred embodiment of the present invention 
the rotating blade projects slightly in front of the for 
ward or feed face of the inertia wheel and extends 
slightly over the walls de?ning the pocket to provide 
clean severing action. Since the inertia wheel provides 
only a high mass and supports the rotating blades, the 
inertia wheel may be fabricated of a comparatively low 
cost material such as low carbon steel, while the rotat 
ing blades themselves are preferably fabricated of a 
high grade tool steel so that the wear associated with 
the severing action is minimized. 
A fixed blade support means is coupled to the frame 

in close proximity but spaced from the feed face of the 
inertia wheel. The ?xed blade support has walls de?n 
ing a feed passage therethrough and through which the 
materials to be severed passes. The ?xed blade support 
also has other walls de?ning a ?xed blade supporting 
pocket in the back face thereof that is immediately ad~ 
jacent to the feed face of the inertia wheel and the re 
tating blades. A ?xed blade having a preselected cut 
ting surface and peripheral walls is coupled to the ?xed 
blade support in the pocket and the peripheral wall 
thereof are tightly abutted against the walls de?ning the 
pocket in the ?xed blade support for the same reasons 
as the tight abuttment of the rotating blades in the iner 
tia wheel. The cutting surface of the ?xed blade is axi 
ally aligned with the feed passage through the ?xed 
blade support and the cutting surface has a preselected 
contour. I 

In regions external the ?xed blade support, there is 
provided a synchronously operable feed means for 
feeding the material to be severed through the feed pas 
sage in the ?xed blade support and through the feed ap 
ertures in the inertia wheel. The synchronously opera 
ble feed means generally comprises a feed wheel driven 
by a motor means through a high speed on-o?‘ clutch. 
A cam having feed lobes that are synchronized with the 
inertia wheel is mounted on the shaft and rotates there 
with. A cam follower is activated by the feed lobes and 
is connected to a control arm that operates the high 
speed on-off clutch in the feed means. Thus, for the 
period of time when the feed apertures in the inertia 
wheel are opposite the feed passage in the fixed blade 
support, the feed lobes activate the cam follower and 
allow feeding of the material to be severed there 
through, past the ?xed blade and past the plane of the 
rotating blade. As the rotating blade means approaches 
the feed aperture, feeding of the material is stopped by 
the action of the cam controlling the control arm 
which, in turn, disengages the high speed on-off clutch 
to prevent further rotation of the feed wheel. Feeding 
of the material to be severed stops, and the material 
that has been fed is severed by the passage of the rotat 
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4 
ing blade in close proximity to the ?xed blade. The 
third walls in the inertia wheel allow the severed seg 
ments to fall free of the inertia wheel and into a collect 
ing bin.‘ 

After the severed material has been collected in the 
feed bin, it may be separated into its constituent ele: 
ments. For example, where transmission lines have 
been severed into short segments and the transmission 
lines contain a plurality of steel wires and a plurality of 
aluminum wires, magnetic separation may be utilized. 

It will be appreciated that the length of the segment 
to be cut is preferably less than one lay of the braided 
transmission line in this application so that the severed 
segments will fall free of each other. This may be con 
trolled by the rate of feed which, of course, is con 
trolled in part, by the rotational rate of the feed wheel 
means. ' 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above embodiments of the present invention 
may be more fully understood from the following de 
tailed description taken together with the accompany 
ing drawings wherein similar reference characters refer 
to similar elements throughout and in which: 
FIG. 1 illustrates a preferred embodiment of the pres 

ent invention; 
FIG. 2 is a sectional view along the line 2—2 of FIG. 

1; . 

FIG. 3 is a sectional view along the line 3—-3 of FIG. 

2; 
FIG. 4 is a sectional view along the line 4—-4 of FIG. 

1; 
FIG. 5 is a sectional view along the line 5-5 of FIG. 

4; ' 

FIG. 6 is a view along the line 6-6 of FIG. 1; 
FIG. 7 is a sectional view along the line 7—7 of FIG. 

1; 
FIG. 8 is a sectional view along the line 8—8 of FIG. 

1; and ' 

FIG. 9 illustrates another embodiment of a ?xed 
blade useful in the practice of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS ‘ 

Referring now to the drawings, there is shown in FIG. 
1 an embodiment of an improved chopper arrange 
ment, generally designated 10, in which there is pro 
vided a frame means 12 upon which are mounted a pair 
of bearings 14 and 16. A drive shaft 18 is rotatably 
mounted in the bearings 14 and 16 for rotation in a pre~ 
selected direction and at a preselected rotational rate. 
The drive shaft has a drive end 20 and a blade end 22. 
A drive wheel 24 is coupled to the drive end 20 of the 

drive shaft 18 for rotation therewith. A drive motor 26 
is mounted on the frame 12 and has a pinion gear 28 
connected by a belt means 30 to drive the drive wheel 
24 and thus rotate the drive shaft 18 at the preselected 
rotational rate in the preselected rotational direction. 
It will be appreciated that a direct drive between the 
pinion 28 and the drive wheel 24 such as by gears, fric 
tion drive or the like could be provided as well as belt 
drive or other forms of transmitting the rotation from 
the drive motor 26 to the drive wheel 24. 
As noted above, it is preferred that the rotating mass 

in the present invention be comparatively high to mini 
mize shock and other loadings imposed thereon during 
the severing operation. To achieve such a high mass, 
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particularly for those applications wherein transmission 
line material is to be severed, it has been found that the 
drive shaft 18 may be a large spindle and mounted 
thereon is a pair of high mass ?ywheels 32 and 34. It 
will be appreciated, however, that the rotating mass de 
sired in the present invention may be selected from 
considerations of the material to be chopped and the 
loads imposed during the chopping operation. 
An inertia wheel 36 may be coupled to, for example, 

one of the ?ywheels, such as ?ywheel 34 and rotates 
with the drive shaft 18. Rotating blade means 39 such 
as the pair of rotating blades 38 and 40 are coupled to 
the inertia wheel 36, as described below in greater de 
tail. While the embodiment shown in FIG. 1 illustrates 
two rotating blades 38 and 40, it will be appreciated 
that one rotating blade or more ‘than two rotating 
blades may be provided in accordance with the princi 
ples of the present invention. 
A ?xed blade support 42 is mounted on the frame 12 

- adjacent the inertia wheel, and, in the preferred em 
bodiment illustrated in FIG. 1, also provides support 
for the bearing 16 in which the drive shaft 18 is 
mounted. A ?xed blade 44 is coupled to the fixed blade 
support 42, as described below in greater detail. The 
?xed blade 44 is in close proximity to the rotating blade 
means 38 and 40 so that material to be chopped 46 may 
be effectively severed. 
A synchronously operable feed means, generally des 

ignated 48, is in material feeding relationship to the 
?xed blade support 42 and feeds the material to be 
chopped 46. The synchronously operable feed means 
generally comprises a cam means 50 coupled to the 
blade end 22 of the drive shaft 18 for rotation there 
with. A cam follower 52 is resiliently mounted, for ex 
ample, by spring means 54 on the frame means 12 and 
follows the cam 50. The cam follower 52 is operatively 
connected by cam arm 56 to the brake arm 58. Syn 
chronously operable feed means 48 also comprises a 
feed wheel 60 driven through on-off clutch 62 by feed 
motor 64 rotating feed drive wheel 172. The feed 
motor 64 may drive the on-o? clutch 62 by, for exam 
ple, a belt 66 engaging feed drive wheel 172, or by any 
other form of motion transmitting means for providing 
rotation of the on-off clutch A guide wheel 68 
mounted on support arm 70 is coupled to the frame 
means 12 at the ?xed blade support 42 and helps guide‘ 
the material to be chopped 46.0peration of the syn 
chronously operable feed means 48 is generally de 
scribed below. 
As noted above, a particular application in which the 

present invention ?nds utility is in the severing of trans 
mission lines into short segments. Thus, the material to 
be chopped 46 may comprise such a transmission line. 
As shown in FIG. 8, such a transmission line generally 
comprises a braided heterogeneous mixture of individ 
ual strands having a known lay to the braid. The trans 

I mission line generally comprises a plurality of steel 
strands 46’ in the center portion thereof and a‘plurality 
of aluminum strands 46" around the periphery in con 
trahelically wound layers. The overall, diameter of the 
braided transmission lines 46 may be on the order of 
l ", 2", 3" or more. The number of strands of steel 46’ 
and aluminum ‘46" depends upon the electrical loading 
carrying requirements and the required tensile 
strength. That is, the steel strands 46' are generally uti 
lized to provide the high tensile strength needed for 
supporting the transmission line and the aluminum 

25 

30 

strands 46" are generallyprovided to have a‘ high elec 
trical conductivity for carrying the electrical load. "It 
will be appreciated that in severing such-a‘braided 
transmission line, the vsevering ‘action takes place ?rst 
through the comparatively soft aluminum strands 46", 
then through both the steel strands 46' vand the alumi 
num strands 46" and ultimately‘through the remainder 
of the aluminum strands '46" when severing is com 
pleted. The variation in theih'ardness and density be 
tween the steel strands 46' and the aluminum strands 
46" have often resulted‘in comparatively poor blade 
life and high shock‘loading'imposed thereon resulting 
in short operable life of prior guillotine chopper ar 
rangem‘ents. 
Referring now to FIGS. 4 and 5, there is shown the 

structure associated with the preferred arrangement of 
the ?xed blade support 42 and ?xed blade 44. As 
shown thereon, the ?xed blade support 42 may be pro 
vided withv a bearing cap 70 coupled to the ?xed blade 
support 42‘by bolt means'72 for supportingthe bearing 
16 therein in which the drive shaft '18 is rotatably 
mounted. It will be appreciated, of course, that the 
other bearing 14-may also be similarly mounted. Drive 
shaft l8'rotates in the direction indicated by'the arrow 
74 at the preselected rotational rate and in the prese 
lected rotational direction. 
The ?xed blade support means 42 has a v?rst prese 

lected axial thickness in the direction of the axis of ro 
tation 76‘indicated on’FIG. 5 by the letter a. The ?xed 
blade support 42 is also provided with first walls '80 de 
?ning a feed passage ‘82 through which the material to 
be chopped 46 passes in the direction indicated by the 

' arrow 84 on FIG. 5. 
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The ?xed blade support means 42 has a feed end sur 
face 86 and a back surface 88. As can be seen, the feed 
end surface 86 is spaced the ?rst preselected axial 
thickness a from the back surface 88. 
The ?xed blade support means 42 also has ?rst walls 

90 de?ning a blade support pocket 92 having a prese 
lected depth indicated by the letter 0 on ‘FIG. '5. The 
?rst preselected depth is less than the ?rst preselected 
axial thickness a. A ?rst portion 90’ of the ?rst walls 90 
de?ne impact energy absorbing walls. 
The ?xed blade 44 is coupled to the ?xed blade sup 

- port means 42 in the pocket 92 by belts 106 and has a 
cutting‘ surface 94, having a preselected contour, and 
the cutting surface 94 is positioned over the feed pas 
sage 82 of the ?xed blade support 42. In preferred em 
bodiments of the present invention, the contour of ‘the 
cutting surface 94 of the ?xed blade“ is preferably an 
obtuse angle on the order of 120°, as shown on FIG. “4, 
and the apex 96 thereof is rounded to provide better 
abuttment against the material to be chopped 46. 
The ?xed blade 44 also has peripheral surfaces 98 

that are tightly abutted against the impact energy ab 
sorbing wall 90' of the first walls 90 de?ning the ?xed 
blade support pocket 92. The ?xed blade 44 ‘has a feed 
end surface 100 and a back surface 102 and a second 
preselected axial thickness indicated by the letter b 
therebetween as indicated on FIG. 5. In the preferred 
embodiment of the present invention, ‘the cutting sur 
face 94 of the ?xed blade 44 has the second preselected 
thickness b and severing of the material to be chopped 
46 is achieved against this surface 94 rather than 
against a sharp edge therein. It will be appreciated that 
the second preselected axial thickness b of the’?x‘ed 
blade 94 is less than the ?rst preselected axial thickness 
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a of the ?xed blade support 42. Additionally, in pre 
ferred embodiments of the present invention, the sec 
ond preselected axial thickness b of the ?xed blade 44 
is greater than the ?rst preselected depth 0 of the ?xed 
blade support pocket 92 so that there is a projecting 
segment, indicated at 104, that extends axially past the 
rear face 88 of the ?xed blade support 42. The projec 
tion 104 may be comparatively small, for example on 
the order of a few hundredths of an inch in order to 

provide a clearance between the rear face 102 of the 
?xed blade 44 and the rear face 88 of the ?xed blade 
support 42 so that the ?xed blade support 42 does not 
interfere with the chopping operation. 

In preferred embodiments of the present invention, 
the ?xed blade 44 is detachably coupled to the ?xed 
blade support 42 by means of, for example, counter 
sunk bolts 106. Because of the tight abuttment of the 
peripheral surface 98 of the ?xed blade 44 against the 
impact energy absorbing walls 90' of the ?rst walls 90 
of the ?xed blade support 42, the bolts 106 merely re 
tain the fixed blade 44 in place and are not subjected 
to any shear loading during the chopping operation. 
Further, this particular arrangement for coupling the 
?xed blade 44 to the ?xed blade support 42 allows for 
comparatively fast and easy replacement of the ?xed 
blade 44 as required. The tight abuttment of the pe 
ripheral walls 98 of the ?xed blade 44 against the im 
pact energy absorbing walls 90' of the ?rst walls 90 
transmits all of the shock loading imposed upon the 
?xed blade 44 during the chopping operation directly 
to the ?xed blade support 42 and therefore does not 
subject the ?xed blade 44 to the damaging shock load 
ing and/or vibratory actions associated with prior art 
choppers. 
FIG. 9 illustrates another embodiment of a ?xed 

blade, generally designated 200, useful in the practice 
of the present invention. The embodiment 200 com 
prises the ?xed blade 202 and has a cutting surface 
204. As shown on FIG. 9, the cutting surface 204 gen 
erally comprises a circular aperture extending through 
the ?xed blade 202 from the feed end surface 206 to 
the back surface 208. The thickness of the ?xed blade 
202 between the feed end surface 206 and back surface 
208 may, for example, be the same thickness b as for 
the ?xed blade 44 described above. ' 
The ?xed blade 202 may be positioned in the pocket 

92 of the ?xed blade support means 42 shown in FIGS. 
4 and 5 in a manner similar to that shown for the ?xed 
blade 44. However, the additional bolt holes 212 may 
accommodate bolts in addition to the bolts 106 for sup 
porting the ?xed blade 202 therein. The peripheral sur 
face 210 of the ?xed blade 202 may be tightly abutted 
against the impact energy absorbing wall 90' of the ?rst 
wall 90 de?ning the ?xed blade support pocket 92 in 
the ?xed blade support means 42 in a manner similar 
to that described above and for the same purpose. 

It will be appreciated that the con?guration of the 
cutting surface 204 of the ?xed blade 202 offers certain 
advantages in certain applications of the present inven 
tion. That is, the entire ?xed blade 202 may be rotated 
90° at any time by removing and reinstalling the bolts 
106 holding the ?xed blade 202 in place. Thus, worn 
portions of the cutting surface 204 may be positioned 
in areas where they are not subjected to the cutting ac 
tion during severing of the material 46 and thus, essen 
tially, four separate positions may be provided by a sin 
gle ?xed blade 202 before blade replacement becomes 

10 

1.5 

20 

25 

30 

35 

45 

50 

55 

65 

8 
necessary. The comparatively easy installation and re 
placement of the ?xed blade 202 according to the prin 
ciples of the invention provides increased utilization 
time of the apparatus and consequently, less down time 
when the apparatus cannot be utilized. 
Referring now to FIGS. 2 and 3 there is shown the 

structure associated with the preferred embodiment of 
the inertia wheel 36 and rotating blade means 39 
which, as noted above, comprises the pair of rotating 
blades 38 and 40 in this embodiment of the invention. 
The inertia wheel 36 rotates with the drive shaft 18 and 
is spaced a predetermined distance from the ?xed 
blade 44 so that the rotating blades 38 and 40 pass 
within material severing relationship to the ?xed blade 
44. 
The inertia wheel 36 is provided with a blade mount 

ing face 110, a back face 112, and a third preselected 
axial thickness indicated on FIG. 3 by the letter d 
therebetween. The inertia wheel 36 also has ?rst walls 
114 de?ning a rotating blade supporting pocket means 
116 therein extending a second preselected depth indi 
cated by the letter f on FIG. 3 from the blade mounting 
face 110 towards the back face 112. A ?rst portion 
114' of the ?rst walls 114 comprise impact energy ab» 
sorbing walls. 
The inertia wheel also has second walls 116 that ex 

tend substantially circumferentially from the ?rst walls 
114 in the direction of rotation of the inertia wheel 36, 
as indicated by the arrow 74. The second walls 1 16 de 
?ne feed apertures 118 extending through the inertia 
wheel 36. Third walls 120 are also provided on the iner 
tia wheel 36 and communicate with the feed aperture 
118 and are adjacent but spaced from the ?rst walls 
1 l4 de?ning the pocket 1 16. The third walls 120 de?ne 
chopped material release apertures 122 through which 
the material to be chopped 46 exits from the inertia 
wheel after being severed. The position of the material 
to be severed 46 is shown in dotted lines on FIG. 2. 
The rotating blades 38 and 40 have cutting surfaces 

124 and peripheral surfaces 126. The peripheral sur 
faces 126 tightly ‘abutt the impact energy absorbing 
walls 114’ of'the ?rst walls 114 de?ning the pocket 
116. The rotating blades 38 and 40 have an outer sur 
face 127 and in inner surface 128 and a fourth prese 
lected axial thickness indicated by the letter 2 on FIG. 
3 therebetween. The fourth preselected axial thickness 
e is less than the third preselected axial thickness d of 
the inertia wheel 36 and, in preferred embodiments of 
the present invention, is greater than the second prese 
lected depth f of the pockets 116. This provides, in pre 
ferred embodiments of the present invention, a second 
preselected overhang 130 of the rotating blades 38 and 
40 past the forward face 110 of the inertia wheel 36 
towards the ?xed blade 44. The second preselected 
overhang 130 is on the order of several hundredths of 
an inch and provides clearance so that the forward face 
110 of the inertia wheel 36 does not interfere with the 
severing operation. 
As can be seen, the cutting surface 124 of the ?xed 

blades 38 and 40 is a planar surface having the fourth 
preselected axial thickness e. The cutting surface 124. 
of each of the ?xed blades 38 and 40 pas in material 
cutting relationship to the cutting surface 94 of the 
fixed blade 44 shown in FIGS. 4 and 5 during each rota 
tion of the inertia wheel 36. Therefore, the outer sur 
face 127 of each of the rotating blades 38 and 40 are 
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adjacent the back surface 88 of the ?xed blade support 
42 (FIG. 5). I ' 
The tight abuttment of the peripheral walls 126 of the 

rotating blades 38 and 40 against the impact energy ab 
sorbing walls 114' of the ?rst walls 114 de?ning the ro 
tating blade supporting pocket l16_transmits impact 
energy directly to the inertia wheel 36 and thus pre 
vents destructive forces from being imposed directly on 
the rotating blades 38 and 40. ' 

In the preferred embodiment of the present inven 
tion, the rotating blades 38 and 40 are detachably cou 
pled by means of, for example, bolts 132 countersunk 
from the forward surface 127 on the inertia wheel 36. 
Because of the tight abuttment above-mentioned, the 
bolts 132 are not subjected to any shear loading but 
merely retain the rotating blades 38 and 40 in place. 
This mounting arrangement also allows rapid replace 
ment of the rotating blades 38 and 40. 

In the preferred embodiment of the‘ invention de 
scribed above, it can be seen that there are two rotating 
blades 38 and 40 coupled to the inertia wheel 36 ap 
proximately 180° apart. . 

In order to achieve an effective severing, the material 
to be chopped 46 is allowed to be through the feed ap 
ertures 118 while the feed apertures 118 pass the posi 
tion indicated by the material .46 of FIG. 2. This is indi 
cated on FIG. 2 by the two areas marked “feed.” Dur 
ing the time interval when the ?xed blade 38 or 40 
passes the position indicated by the material to be 
chopped 46 as well as the rest of the structure of the in 
ertia wheel that would block feeding, the feed of the 
material to be chopped 46 is terminated. This is indi 
cated by the areas marked “stopped feed.” This feed 
ing is achieved, as noted above, by the ‘synchronously 
operable feed means 48. 
FIGS. 6 and 7 illustrate a preferred structural ar 

rangement for the synchronously operable feed means 
48. As shown, the synchronously operable feed means 
48 generally comprises the cam 50 mounted on the 
drive shaft 18 for rotation therewith. The cam 50 is 
provided with feed lobes 140 and 142. The cam means 
50 is coupled to the drive shaft 18 so that the feed lobes 
140 and 142 correspond to the 'feed apertures 118 in 
the inertia wheel 36 and the areas marked “feed’,’ on 
FIG. 2. . _ v . 

A cam follower 52 is resiliently supported by resilient 
supporting means 54 coupled to the cap 70 and moves 
in vertical directions as indicated by the double ended 
arrow 144 in response to the contour of the cam 50. As 
noted above, the cam follower 52 is connected by arm 
means 56 to the brake arm 58. The brake arm 58 is also 
spring loaded by spring means 146 to the frame 12. The 
brake arm 58 engages the on-off clutch 62 and for the 
condition of the feed lobes 140 or 142 raising the cam 
follower 52 the brake arm 58 is lifted from contact with 
the on-off clutch 62 connected to the feed wheel 60. 
The on-o?’ clutch 62 may, for example, be a spring 
clutch such as that manufactured by Precision Speciali 
ties, lnc., Pitman, N.J. As such, when the brake arm 58 
engages the release 62’ of the on-off clutch 62, no ro 
taty motion is transmitted to the feed shaft 150. This 
occurs when the stop-feed lobes 154 and 156 engage 
the cam follower 52 and the brake 58' is allowed to be 
resiliently pulled against the release 62’. However, 
when the cam follower engages the feed lobes 140 and 
142 the brake 58 is lifted from contact with the release 
62’ of the on-o?‘ clutch 62 and rotary motion is trans~ 
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10 
mitted from the shaft 158 through the on~off clutch 62 
to the feed shaft 150. The feed wheel 60 is mounted on 
the feed shaft 150 and rotated therewith. The feed shaft 
150 and shaft 158 may be rotatably mounted in sup 
ports 160 coupled to the frame 12. 
The feed motor 64 rotates the pinion 170 at a prese 

lected feed rotational rate and in a preselected direc 
tion and this rotary motion is transmitted to a feed 
drive wheel 172 that is connected, for example, by 
chain means 66 to the pinion 170. Rotation of the feed 
drive wheel 172 rotates the shaft 158 and, under the 
conditions noted above, the feed shaft 150 is rotated or 
not rotated depending upon the action of the cam fol 
lower 52. 
The feed wheel 60 has a resilient, for example, rub 

ber member 171 that moves the material to be chopped 
46 in the direction indicated by the arrow 178. The 
guide wheel 68 is rotatably mounted on arms 70 and 
aids in maintaining the material to be chopped 46 in 
proper alignment with the feed passage 80 in the ?xed 
blade support 42. , 

- It will be appreciated that the maximum length of cut 
for a given installation is governed by the separation 
between the rear face 102 of the ?xed blade 44 and the 
back surface 112 of the inertia wheel 36 in the embodi 
ment of the invention described above, as well as the 
rotational rate of feed wheel 60. Thus, by suitably ad 
justing the depth through the inertia wheel 36 and, if 
desired, through wheel 34 and the rotational rate of the 
feed wheel 60, any desired length of segmentmay be 
chopped from material to be chopped 46. 

In order to insure that the inertia wheel 36 does not 
interfere with the severing operation, it is preferred 
that the ?xed blades 38 and'40 have a third preselected 
overhang distance 180 (FIG. 3) extending beyond por 
tion 114" of ?rst walls 114 de?ning the pocket 116 of 
the inertia wheel 361and over a portion of the feed ap 
ertures 118 Thus, the cutting surface 124 thereof is 
spaced a preselected overhang distance from the struc 
ture of the inertia wheel 36in this area. This is illus 
trated in FIG. 3. 

In operation, the material to be severed’ 46 is syn 
. chronously fed through the feed aperture 80 in the 

45 

50 

55 

60 

65 

?xed blade support 42 past the cutting surface 94 of the 
?xed blade 44 it enters into the feed apertures 118 until 
the rotating blades 38 and 40 approach. At this point, 
feed of the material to be chopped 46 is stopped due 
to the action of the synchronously operable feed ar 
rangement 48. The cutting surface 124 of the rotating 
blade means 39 engages the material to be chopped46. 
The shearing action of the cutting. surface 124 of the 
rotating blades 38 and40 adjacent to the cutting sur 
face 94 of the ?xed blade 44 severs the material‘ 46. 
The impact of the rotating blades 38‘ and “tends to 
move the severed segments of the material‘ to be 
chopped 46 in the direction of rotation and‘ they fall' 
free through the apertures 122. They may then be col 
lected in a bin (not shown) and, when comprised of - 
heterogeneous material may, if one of the materials is 
magnetic, be separated by magnetic'separation into in 
dividual groupings. The individual groupings may then 
be effectively recycled for reuse. 

This concludes the description of the preferred em 
bodiment of the present invention. It will'be appreci 
ated that those skilled in the art may ?nd many varia 
tions and adaptations thereof and the appended’claims 



11 
are intended to cover all such variations and adapta 
tions falling within the true scope and spirit thereof. 
What is claimed is: 
1. An improved guillotine chopper arrangement for 

severing material to be chopped into preselected length 
segments and comprising, in combination: 
a frame means; 
bearing means mounted on said frame means; 
a drive shaft having a drive end and a blade end and 

rotatably mounted in said bearing means for rotat 
ing in a preselected direction and at a preselected 
rotational rate; 

rotation producing means for rotating said drive shaft 
at said preselected rotational rate; 

?xed blade support means having a ?rst preselected 
axial thickness and ?rst walls de?ning a feed pas 
sage therethrough and coupled to said frame 
~means; ' 

a ?xed blade coupled to said ?xed blade support 
means and said ?xed blade having a cutting surface 
having a preselected contour and positioned adja 
cent said feed passage of said ?xed blade support, 
peripheral surfaces, a feed end and a back surface, 
and a second preselected axial thickness less than 
said ?rst preselected axial thickness between said 
feed end surface and said back surface; 

an inertia wheel mounted on said blade end of said 
drive shaft for rotation therewith and spaced from 
said ?xed blade, and said inertia wheel comprising: 
a blade mounting face, a back face and a'third pre 

selected axial thickness therebetween; 
?rst walls de?ning rotating blade supporting pocket 
means extending a preselected depth less than said 
third preselected thickness from said blade mount~ 
ing face toward said back face of said inertia wheel, 
and a ?rst portion of said ?rst walls de?ning impact 
energy absorbing'walls; 

second walls extending circumferentially in said pre 
selected direction of rotation from said ?rst walls 
and de?ning feed aperture means through said in 
ertia wheel; and 

third walls communicating with said second walls‘ and 
adjacent said ?rst walls and de?ning a chopper ma 
terial release aperture through said inertia wheel; 

rotating blade means coupled to said inertia wheel in 
said rotating blade supporting pocket means, and 
having a cutting surface, peripheral surfaces tightly 
abutting said impact energy absorbing walls of said 
inertia wheel, an outer surface and an inner surface 
and a fourth preselected axial thickness less than 
said third preselected axial thickness and greater 
than said preselected depth between said outer and 
said inner surface; 

said cutting surface of said rotating blade means pass 
ing in material cutting relationship to said cutting 
surface of said ?xed blade and adjacent said back 
surface of said ?xed blade; and. 

synchronously operable feed means spaced from said 
feed end surface of said ?xed blade means and op 
eratively synchronized with said inertia wheel for 
synchronously feeding material to be chopped ad 
jacent said cutting surface of said ?xed blade and 
into said feed aperture means of said inertia wheel 
for the condition of said feed aperture means axi 
ally aligned with said ?xed blade, and terminating 
said feeding of said material to be chopped for the 
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condition of said feed apertures spaced from said 
?xed blade. 

2. The arrangement de?ned in claim 1 wherein: 
said ?xed blade support means further comprises: 
a feed end surface, a back surface and said back 

surface spaced said ?rst preselected distance 
from said feed end surface; 

?rst walls de?ning a ?xed blade support pocket 
having a second preselected depth less than said 
?rst preselected axial thickness and extending 
from said back surface of said ?xed blade sup 
port towards said feed surface of said ?xed blade 
support; and ' 

a ?rst portion of said ?rst walls of said ?xed blade 
support'means de?ning impact energy absorbing 
walls; ‘ 

said peripheral surfaces of said ?xed blade tightly 
abutting said impact energy absorbing walls of said 
?xed blade support means; and 

said cutting surface of said ?xed blade has said sec 
ond preselected axial thickness. 

3. The arrangement de?ned in claim 2 wherein: 
said ?xed blade is detachably coupled to said ?xed 
blade support; and 

said rotating blade is detachably coupled to said iner 
tia wheel. 

4. The arrangement de?ned in claim 3 wherein: 
said ?rst walls of said inertia wheel de?ne two rotat 

ing blades supporting pocket means therein spaced 
approximately 180° apart; ' 

said rotating blade means comprise a ?rst blade cou 
pled in a ?rst of said rotating blade supporting 
pocket means and a second blade coupled in the 
second of said two rotating blade supporting 
pocket means; ‘ 

said rotation producing means comprises: 
a drive wheel coupled to said drive end of said 

drive shaft for rotation therewith; and 
drive. motor means operatively engaging said drive 
wheel for rotating said drive wheel and said drive 
shaft at said preselected rotational rate and in 
said preselected direction. 

5. The arrangement de?ned in claim 4 wherein: 
said cutting surface of said rotating blade means 
comprises a planar surface having said fourth pre 
selected axial thickness and projects a ?rst prese 
lected overhang distance in the direction of rota 
tion over said feed aperture means of said inertia 
wheel. 

6. The arrangement de?ned in claim 5 wherein: 
said outer surface of said rotating blade means proj 

ects a second preselected overhang distance past 
said blade mounting face of said inertia wheel and 
towards said ?xed blade. 

7. The arrangement de?ned in claim 6 wherein: 
said back surface‘of said ?xed blade projects a third 
preselected overhang distance past said back sur 
face of said ?xed blade support means and towards 
said rotating blade. 

8. The arrangement de?ned in claim 2 wherein: 
said synchronously operable feed means comprises: 
a cam means mounted on said drive shaft for rota 

tion therewith and having feed lobes thereon cor 
responding to the angular position of said feed 
apertures in said inertia wheel; 

a cam follower resiliently mounted on said frame 
means and engaging said cam; 
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rotatably mounted feed wheel means spaced a prese 
lected distance from said feed surface of said fixed 
blade support means and aligned with said feed 
passage therein for feeding materials to be chopped 
therethrough and feeding materials to be chopped 
for the condition of rotation thereof and terminat 
ing the feeding of the material for the condition of 
the feed wheel stationary; 

guide wheel means rotatably mounted on said frame 
and in material to be chopped engaging relation 
ship to said feed wheel; 

clutch means operatively connected to said feed 
wheel means for rotating said feed wheel for the 
condition of the clutch engages and preventing ro 
tation thereof for the condition of said clutch 
means disengaged; 

arm means connection to said carn follower and op 
eratively engaging said clutch means to disengage 
said clutch for the said cam follower free of contact 
with said feed lobes on said cam. 

9. The arrangement de?ned in claim 8 wherein: said 
clutch means is a spring clutch. 

10. The arrangement de?ned in claim 7 wherein: 
said synchronously operable feed means comprises: 
a cam means mounted on said drive shaft for rota 

tion therewith and having feed lobes thereon cor 
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responding to ‘the angular position of said feed 
apertures in said inertia wheel; 

a cam follower resiliently mounted on said frame 
means and engaging said cam; 

rotatably mounted feed wheel means spaced a prese 
lected distance from said feed surface of said-?xed 
blade support means and aligned with said feed 
passage therein for feeding materials to be chopped 
therethrough and feeding materials to be chopped 
for the condition of rotation thereof and terminat 
ing the feeding of the materials for the condition of 
the feed wheel stationary; 

guide wheel means rotatably mounted on said frame 
and in material to be chopped relationship to said 
feed wheel; 

clutch means operatively connected to said feed 
wheel means for rotating said feed wheel for the 
condition of the clutch engaged and preventing ro 
tation thereof for the condition of said clutch 
means disengaged; 

arm means connected to said cam follower and oper 
ativcly engaging said clutch means to disengage 
said clutch for the said cam follower free of contact 
with said feed lobes on said cam. 

* * * * * 


