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Applieation filed May 9, 1924. serial No. 711.9ss. 
In harvesting sugar beets it is a common 

thereafter top them by hand, using for the 
purpose a substantially straight knife which 
is applied transversally of the tuberby a swift 
strong stroke adapted to cut through the 
tube' and remove therefrom the top and a 
Segment of the crown. Topping of beets by 
this method requires considerable skill, 
strength and practice since it is desirable to 
remove exactly the right amount of segment 
and make a clean cut, followed through, so as . 
to avoid breaking down any side of the tuber. Inally ad 

BEET-TOPPING MACHINE. 

- , on sing certan operative parts relative 
practice to pull the beets from the ground and 

temporarily inoperative, for the purpose of 
transporti . . . . . 

vide an 

- - - - - - - the 

frame of a land vehicle, rendering said parts 
ds of ng them or turning at the 

A further object of this invention is to pro 
vide inproved means for adjusting the rela 
tive altitude of a rotary knife and a control- 60. 
ling element. . . . . . . . . . . 
A further object of this invention is to pro 

improved combination between a 
a Fota 

Any lack of skill or strength or sharpness of . A 
5. 
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30. 

knife tends to ragged and wasteful results. 
An object of this invention is to provide a 

machine which will simulate the best hand 
topping beets while standing in a 
- . . . . . . claimed 

A further object of this invention is to pro- - 
wide a knife simulating the hand knife used 
as above noted, which when properly oper-r 
ated will simulate the best hand work, to 
gether with means for driving said knifero 
tatively at high speed. . . . . . herei 

A further object of this invention is to pro- claim 
vide improved means for regulating the plane. 
of contact between a rotary knife and a beet Fig. 
tuber, irrespective of the projection of Said of a 
tuber above the surface of the ground. . . . 

work in 
field. s 

dinally adj 
of the elements illustrated, described and 

tisting device 
This invention relates to and contains some 

70 

pointed ou the accompany laims and illustrated by drawing, in which 
e is an elevation partly in section, so 

A further object of this invention is to pro-u e; 
vide an improved means for combing through 
the tops of standing beets in a field and en- a pi ic nfusion and 
gaging the crowns of said beets successively a 
for the purpose of regulating and determin 

- 'ing the plane of contact of a rotary knife 
with the tubers of the beets to the end that 

gments or portions of the crowns, 

35 

uniform Se w- ' . . - 

of said beets may be removed. 
40...' A further object of this invention is to pro 

vide improved means for scavenging or re- v. 
{OW ing severed beet tops and segments. 

41 + at - ilurti 
improve 

tude of the knife independent of the combing 
element. , , "... 

A further object of this invention is to pro 
vide improved means for steering a land ve 
hicle carrying 
dred elements.... 
A further object of this invention is to pro 

vide improved means for raising and lower 

object of this invention is to pro 
eans for adjusting the alti- a 

means for topping and kin 

idersisi of 
5 seeured to fr 

. . aws. 

a logg Fontend bar 6 enr 
ried by the frontends of the side bars 13, 14, l00 
hounds 17 connecting the teague to the side 
bars and easters 18, 19 swiveled to the for 
ward endportions of the side bars 13, 14 and 
adapted to support and guide the forward 
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end of the main frame. The axle 10 is j our 
faces of the rear end portions of the side bars 
13, 14 and may be provided with any suitable 

5 

(0. 

naled in suitable bearings 20 on the lower 

differential or compensating means connect 
ing its ends to the traction wheels 11 several . 
of which devices are common and well known 
and form no part of this invention. The 
caster stems are swiveled in suitable bear 
ings in the bars 13, 14 and turn outwardly 
in opposite directions, at their lower ends and 
have wheels journaled on spindles 21, formed 
thereon. The wheels of the casters prefer 
ably are spaced apart respective distances 
from the traction wheels 11, 12 and both sets 
of wheels are-arranged to straddle one row 
only of standing beets in a field and carry the 
land vehicle along and over said row. Crank 
arms 22, 23 are secured to and extend out 
wardly in substantially the same horizontal 
plane from the upper ends of the caster stems, 
and connecting rods 24:25 are pivoted at their internally threaded to. receive the threaded forward ends to outer end portions of said 
arms and extend rearwardly therefrom. A 
cross bar 26 is fixed at its ends to the lower 
faces of the side bars 13, 14 in advance of the 
axle 10 and a steering bar 27 is pivoted at its 
center to the central portion of the said cross 
bar by a pin 28. End portions of the steering 

.30 bar 27 extend upwardly and laterally in a 
horizontal plane above that of the side bars 
13, 14 and the rear end portions of the con 
necting rods 24, 25 are pivoted to the ex 
tremities thereof. Any suitable seat may be 
mounted on the machine to be occupied by 
an operator whose feet may engage the up 

3.40. 

frame composed of side bars 31, 32, a cross 
bar 33 connecting the forward ends of the 

Wardly extending end portions of the steer 
ing bar 27 and operate said bar or hold the 
Same at any desired angle relative to the 
median line of the main frame for the pur 
pose of steering the course of the entirema 
chine through oscillation of the casters 18, 19. 
A counter shaft 29 is mounted for rotation. 

in suitable bearings 30 secured to and de 
pending from the side bars 13, 14 in front of . the bearings 20. A supplemental or floating 

side bars, and a downwardly arched crossbar 
34 also connecting the forward ends of the 
side bars and disposed beneath the crossbar 
33, of less width than the main frame is 
hinged at its rear end by means of bearings. 
35 to the counter shaft 29 and extends for 

55 wardly therefrom substantially to the caster, 
stems. A downwardly arched crossbar 36 is 
fixed to and depends from the forward por 
stions of the side bars 31, 32 and bearings 37 

- are disposed in the ends thereof. A counter 
... (0. shaft 38 is journaled in the bearings 37 and 

twin bevel gears 39, 40 are keyed to said 
counter shaft. The bevel gear. 41 of larger 
diameter than the gears 39.40 is keyed to the 
counter shaft 29. A connecting shaft 42 is 
journaled in Suitable bearings parallel with 

and rather successfully used in topping beets 
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the frame bar 32 and bevel gears 43, 44, of - 
materially less diameter than the gears 39, 40, 
are mounted on end portions of said connect 
ing shaft and mesh with the gears 41 and 39 respectively. 

Hangers 45, 46 are fixed to and depend 
from the side bars 31, 32 and a journal bear 
ing 47 is mounted on and depends from the 
lower ends of said hangers. A bracket 48 
is fixed to and extends downwardly and for: 
wardly from the bearing 47 and is formed 
with a bearing 49 on its forward end. A 

in the central portion of the bar 36. A bevel 
gear 51 is fixed to the upper end portion of 
the shaft:50 and preferably rides on the bar 
36 and meshes with the bevel gear 40 on the 
shaft 38. The lower end portion of the knife 
shaft. 50 is threaded and a cutting element 
is screwed thereon and supported thereby. 
The cutting element is composed of a hub 52, 
end portion of the knife shaft 50, and a double 
knife 53 integral with the lower end portion 
of the hub. The knife 53 is of cross-head 
shape as contra-distinguished to a disc and 

i is formed with relatively long curved op 
posite cutting edges 54, 55. A single knife 
may be employed instead of the double one 
shown and in that event, it would be disposed 
radially of the hub 52. It is important in 

knife shaft 50 is disposed vertically and jour 
naled in the bearing 49 and a suitable bearing 

80 

this connection to emphasize the distinction - 
between a knife of the character shown, of 
either single or double type, and a disc hav 100 
ing a beveled and sharpened periphery as is 
shown in some other patents in this class. 
The knife employed in this machine simu- . 
lates the shape of the hand knife commonly 
and the use of a knife of this type in a me 
results, the best work done by hand in this, that it makes a clean quick cut through the 
tuber. Inter-meshing gears 56, 57 are keyed 
to opposite end portions of shafts 10 and 29 

105 

chanically driven machine simulates, in its 

() 

and are of different diameters, the larger. 
gears 56 being on the axle 10. The ratio be 
tween the gears 56, 57,4143,44, 39, 40 and 
51 provides for the rotation of the shaft 50 
and knife 53 thereon at high speed, sub 
Speed of the stroke used in hand labor in the 
operation of topping beets and makes for a 
clean quick severance of the tuber. A shaft 
58 is journaled in the bearing 47 and is driven 
by inter-meshing of a gear 59 on said shaft, 
with a similar gear 60 on the knife shaft 50. 
A circular brush 61 is fixed to the rear end 
portion of the shaft 58 and has its periphery 

is 

'stantially 800 R. P.M., which simulates the 

immediately at the rear of the orbit of the 
knife 53. It is the function of the brush 61. 
to Scavenge, remove or knock to one side the 
Segments and tops removed from the beets 
by the knife 53. 
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stance six in number, a in n. 1, ..." on the shaft 73, substantially half of them on 40 

bearings. 

It is desirable to provide means for rais 
ing and lowering the knife 53, thereby adjust 
ing the plane in which the cutting edges of 
said knife will engage successive tubers for 
the reason that said tubers project variously. 
from the surface of the field in which they 
are standing and otherwise the knife would 
improperly sever: the tops and crown seg 
ments from different beets. To this end an altitudinally adjusting device is employed, 
which is about to be described. An arched 
bar 62 is mounted on and extends upwardly 
from the side bars 13, 14 of the main frame and hanger rods 64, 65 are pivotall con 
nected at their upper ends to said arched 
bar and extend downwardly substantially 
parallel with each other through the forward 
end portions of the side bars 31, 32 of the floating frame. Expansive coil springs. 66, 
67 are mounted loosely on the lower portions 
of the hanger rods. 64.65 and adjusting nuts 
68,69 are screwed on the lower ends of said 
rods, said springs impinging at opposite ends. 
on the bars 31.32 and adjusting nuts 68, 69. respectively. By means of the hanger rods 
64.65 springs 66.67 and adjusting nuts 68,69 
the forward portion of the floating frame is 
yieldingly suspended and cushioned and said : 
frame may be moved through an arc upward 

30: ly freely on said rods. A hanger rod 70 is 
mounted vertically in registering holes in the 
central portions of the bars 33, 34 and ad 
justing nuts 71, 72 are mounted on said rod 
above and below said bars. The lower end 
portion of the hanger rod 70 is relatively flat being 
and a shaft 73 is journaled therein and ex- in the 
tends substantially equal distances both sides 
thereof. A plurality of discs 74, in this in 

ournaled loosely 

each side of the hanger rod 70 and said discs 
are spaced from each other and from said rod 
by bishings 75. Arms 76.77 are formed with 
journal bearings on their lower ends and end 
portions of the shaft 73 are journaled in said 

The arms 76, 77 extend upwardly 
and forwardly from the shaft 3 and are pro 
vided with pins or trunnions 78, 79 extend 

5 5 
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ing through and slidable in vertical slots 80. 
in guides 81, 82. The guides S1, 82 are 
formed with collars 83, on their upper ends 
loosely embracing the caster stems within the 
side bars 13, 14 of the main frame 
are formed with collars 84 between their ends 
loosely embracing the caster stems adjacent 
to the lateral curves thereof. Thus is provi 

stems 
in the collars 83, 84 without disturbing the . -- - - - - - - - . . ." 

edin a corresponding rise and fall of the front 

sion made for oscillation of the caster 

positions of the guides 81, 82, said guides re 
maining in stable position by reason of: the 
relation of the trunnions 78, 79 there with. 
Braces S5, S6 are pivoted at their lower ends 
in eyes formed in the central portions of the 
arms 76, 77 and extend upwardly, and rear 
wardly therefrom through the lower end 

1,687,780 

side bars 31, 32 of the floating frame. The 
braces 85.86 are threaded throughou 

nd also 

portions of brackets 87, 88 fixed to and de 
pending from the forward end portions of the 

portions that extend through and on either 
side of the brackets 87,88 and adjusting nuts 
89,90 are screwed thereon on opposite sides 
of said brackets. By means of the adjusting 
nuts 89,90 the arms 76, it may be adjusted 
to regulate the overlapping relation of the 

he knife 53 discs 74 relative to the orbit of 
and likewise the disposition o 
shaft. 73 relative to the horizontal 
the floating frame may be adjust 
A crank shaft 91 is jo 
iing on the side bars 13, 14 of the main 

rame and extends beneath the central por 
tion of the floating fran 
is fixed to one end of the 

- 

ing the knife 53 brush 61 and dis 
the field surfa 
politl, 
at end 

. In practic 
its 89,90, 68, 

9, 71 and 72 are manipulated to determine 
the proper and desirable relative positions of 
the floating frame and discs 74 in respect of 
each other and of the main frame. These ad 
justments are indicated by the general pro FO 

jection of the tubers relative to the field sur 
face, which may vary in different fields 
different parts of the same field due to differ 
inces of growth and soil conditions. Then th 

chine is advanced over and along a row 
standing beets and the discs 74 comb through 
intersect and bisect the tops of successive beets . . . 
in the row and contact with and ride on the 
crowns of successive tubers. Thus the discs 
74, or any adjacent pairs thereof will engage 
each beet in the row even though the row of 
beets may be somewhat sinuous considered lat 
erally and will ride on each successive beet 
crown and in so doing follow an undulating 12C 
tread surface due to the various degrees of 
projection above the field surface. The undu 
lating surface followed by the discs is reflect 
end portion of the floating frame through the 
reaction on said frame provided for by the 
arms 76, 77, braces 85.86, brackets 87.88, rod 
70, and bars 33, 34, all of which provide such 
connection between the discs and the floating 
frame as will result in an oscillation of said 130 

  

  

  

  

  

  

  

  



frame consonant with the undulation : of the 

5 

4 

tread surface carrying the discs. This oscil 
lation of the floating frame reacts on the knife 
53 in that said knife is disposed in a given alti 
tude relative to said frame through its vari 
ous connections. Hence as the discs 74 rise 
and fall under the influence of variously pro 
jecting tubers, the knife 53 is raised and low 
ered in similar degree and is caused to strike 
successive tubers in a horizontal plane correct 
and necessary to the severance of a uniform. 
segment, with the top, from each tuber. In 
like manner the brush 61 rises and falls coin 

ments and tops from said knife. 
cident with the knife 53 and scavenges the Seg 

In Figures 5 and 6 hubs (5' are substituted 
for the bushings 75 and spokes or pins 74' are 
mounted in said hubs and substituted for the 
discs 74. The hubs are journaled on a shaft 
73 and in practical use this device operates 
substantially like the device first described in 
that the spokes or pins 74 ride over the . 
crowns, comb through the tops, penetrate the 
tops and set on the crowns variously and suc 
cessively to the end of altitudinally adjusting 
the floating frame and through it the plane of 

30 
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the cutting edges of the knife and the relation 
of the scavenging brush, uniformly relative 
to successive tubers. . . . . . It is important to emphasize the distinc 
tion between the spaced discs (or spokes on 
the hubs) and any form of shoe in the matter 
of so adjusting the knife as to cause it to re 
move uniform segments from successive tu bers irrespective of the projection of the tu 
bers above the ground surface. Any shoe de 
vice, which rides over and depresses beet tops, 
is modified as to the horizontal plane by the degree or quantity of the growth of foliage or 
tops and cannot so regulate the plane of the 
knife as to produce uniform segments in sepa 
ration. But the discs or spokes combing 
through, bisecting, intersecting or penetrat 

rear end to and yieldingly supported for 

ing the foliage or tops, are not materially im 
peded or obstructed thereby and can readily 
seat on the crowns of the tubers and so adjust 
the plane of the knife as to produce uniform 
segments in separation from said tubers. 

claim as my invention- . . . . . 
1. In a machine of the class 

main frame, a floating frame hinged at its 

actuation through a vertical arcat its for 
ward end by said main frame, a rotary knife 

5 

60 

carried by said floating frame and operable 
through a substantially horizontal plane and 
an altitudinally adjusting device comprising 
a series of spaced rotary elements depending 
from and adjustably connected to the for 
ward end of said floating frame and adapted 
to travel in advance of said knife and also 
adapted to comb through the tops of standing 
beets in a field and contact and ride on the crowns thereof, said knife extending beneath 
said rotary elements. . . . . . . 

described, a 
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combination of a main frame, a floating 
frame hinged at its rear end to and yieldingly 
Supported for actuation through a vertical 
arc at its forward end by said main frame, a 
rotaly knife carried by said floating frame 

2. In a machine of the class described the 

and operable through a substantially hori 
ZOntal plane, a scavenging device adjacent 
to the knife and driven coincident therewith, an altitudinally adjusting device depending 
from and adjustably connected to the for. 
ward end of said floating frame and compris 
ing a series of spaced rotary elements each 

and contact and ride on the crowns thereof, 
said knife extending beneath some of said 
radial parts. . . 

ing a substantially vertical axis carried by the 
ifloating frame and an altitudinally adjusting 
device comprising a shaft adjustably con 
nected with the floating frame, guides Cat-: 
Fied by the main frame, sliding connections 
ibetween the shaft and guides and rotary ele 
ments carried by said shaft and formed with 
radial parts adapted to comb through the tops 
of standing beets in a field and contact and 
ride on the crowns thereof. . . . 
4. In a machine of the class described, a 

main frame, a floating frame hinged at its 
rear end to and yieldingly supported for 
limiting altitudinal actuation at its forward 
end by said main frame, an altitudinally ad 
justing device carried by the forward end of 

formed with radial parts adapted to comb 
through the tops of standing beets in a field 

3. In a machine of the class described a main frame, a floating frame hingedly Sup 
ported to the main frame, a rotary knifehav 

80 

90 

95 

100 

said floating frame, said device comprising an 
arm adjustably fixed to and depending from 
the forward end of said floating frame, a hori 
Zontal shaft mounted in the lower end of said 
arm beneath, parallel with and spaced from 
the forward end of said floating frame and 
extending. On either side of said arm, sliding 
connections between the ends of said hori 
Zontal shaft and portions of said main frame, 

said discs being adapted to comb through the 
tops of standing beets in a field and contact 

discs loosely mounted on said horizontal shaft 
and means for spacing said discs laterally, 

l 

in 
and ride on the crowns thereof, a vertical o 
shaft and a knife on the latter shaft adapted 
to extend beneath the rear portions of said 
discs, and means for rotating said vertical 

5. In a machine of the class described, the 
: combination of a main frame, a floating frame 
hinged at its rear end to and yieldingly sup 
ported at its front end by said main frame, a 
vertical shaft depending from said floating 
frame, a rotary knife carried by said vertical 
shaft and operable through a substantially 

120 

2: 

horizontal plane, means for rotating said 
vertical shaft and knife, and an altitudinally 
adjusting device comprising a horizontal ls i 
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shaft directly and adjustably connected to 
the free end of said frame and spaced discs 
mounted for rotation on said horizontal shaft, 
said discs being adapted to comb through the 

5 tops of standing beets in a field and contact 
and ride on the crowns thereof to regulate 

knife uniformly with successive beets, said 

Signed at Denver, in the county of Denver 
1924. 

and determine the plane of contact of said 

some of said discs. 
knife extending beneath the rear portions of 

and State of Colorado, this 3rd day of May, 
JAMES MAZZOCCO. 

  

  

  


