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UNITED STATES 

Re. 19,672 

PATENT OFFICE 
19,672 

BEET HARWESTER, 

Henry L. Malcom and Hyrum S. Harker, Shelley, 
Idaho, assigners of forty per cent t9 said 
Malcom, twenty per cent to said Harker, twenty 
per cent to Edgar Duke, Idaho Falls, Idaho, and 
twenty per cent to Walker Stull Wright, Shel 
ley, Idaho 

Original No. 1,880,324, dated Oetober 4, 1932, 
Serial No. 559,38, August 25, 1931. Applica 
tion for reissue February 24, 1934, Seria No. 
712,858 

14 Cairns. 

The invention relates to a new and improved 
machine for harvesting beets, and said mal 
chine is preferably in the form of a trailler for 
a digger which loosens the beets but leaves them 
standing more or less upright in the earth, and 
due to the provision of novel construction and 
unique relations of elements, the following op 
erations are performed upon the loosened beets 
with complete success. The tops of the beets 
are condensed transversely of the row and 
guided between tvo endless top-gripping con 
Weyors, and any beets standing too high for pas 
Sage otherwise under said conveyors, are de 
pressed to the required extent. The beets are 
conveyed rearwardly and upwardly by the con 
veyors and presented to cutting means which 
cuts the tops from the beets, and by means of 
beet-positioning tracks under the rear por 
tions of said conveyors, the beets are positioned 
at a uniform elevation for top cutting. Beet 
gripping conveyors under the positioning tracks 
hold the beets vertically and slide then rear 
wardly along said tracks until the tops are sev 
ered, and the beets and tops may be discharged 
laterally of the machine or otherwise. The beets 
are uninjured and hence are readily acceptable 
to Sugar refineries and the like, and the tops are 
also intact and form valuable stock feed. 
To provide a machine which would success 

fully perform the required operations, whereas 
numerous others have failed, has of course, 
been our primary object, and in attaining this 
end, further aims have been to provide for ade 
quately depressing any loosened beets which 
could not otherwise pass under the beet top 
gripping conveyors; to provide these conveyors 
in such for in as to yieldably grip the beet tops 
with sufficient force to elevate the beets, yet 
with a force which would allow siding of the 
tops between the conveyors without injury while 
the beet-positioning tracks and the beet-grip 
ping conveyors were presenting the beets to the 
top cutting means; to provide the aforesaid beet 
gripping conveyors of such form that they would 
effectively perform their duties with beets of 
various sizes without injury thereto; to provide 
the aforesajd beet-positioning tracks as con 
tinuations of two longitudinal metal strips be 
neath which the beets are conveyed upwardly 
and rearwardly from the ground; to provide 
novel connecting means between the above men 
tioned "trailer' and the digger, capable of al 
lowing advantageous relative adjustments and 
pivotal movements thereof, and to provide a ma 

(CE. 55-108) 
chine Which would not entail prohibitive ex 
pense for manufacture and maintenance. 

With the foregoing in view, the invention re 
Sides in the novel Subject matter hereinafter de 
Scribed and claimed, description being accom 
plished by reference to the accompanying draw 

gS. 
Fig. 1 is a side elevation partly broken away 

and in Section, showing the beet lifting and top 
ping “trailer” operatively connected with a con 
Ventional beet digger. 

Fig. 2 is a top plan view of the “trailer' partly 
in horizontal section on line 2-2 of Fig. 1. 

Fig. 3 is a rear end view. 
Fig. 4 is an enlarged horizontal sectional view 

through one of the beet conveyors used for rear 
Wardly sliding the beets along the tracks which 
dispose them at a uniform elevation for top cut 
ting, this view being cut substantially on line 
4-4 of Fig. 5. 

Fig. 5 is a vertical sectional view substantially 
on line 5-5 of Fig. 4. 

Fig. 6 is a fragmentary vertical longitudinal 
Section, as indicated by line 6-6 of Fig. 3. 

Fig. 7 is an enlarged top plan view of the 
front end of the beet top gripping conveyors. 

Fig. 8 is a fragmentary longitudinal sectional 
view on line 8-8 of Fig. 7. 

Fig. 9 is a detail transverse sectional view on 
line 9-9 of Fig. 1 showing the connecting means 
between the digger and the “trailer'. 
A preferred construction has been illustrated 

and will be rather specifically described, with 
the Linderstanding however that within the scope 
Cf the inventicn as claimed, numerous varia 
tions may be made. 
The frame structure as a whole, for the “trailer' 

is denoted at 6, said frame structure being pro 
7ided with an axle having ground wheels 2. 
In the present showing, four standards 3 are 
enbodied in the rear portion of the frame O, said 
Standards carrying an upper horizontal frame 

which may support a gas engine 15, unless 
novable parts of the machine are to be driven 
from the ground wheels 2. In the present dis. 
closure, the frame 4 is provided with bearings 
6 for a horizontal shaft which is driven by 
appropriate means f8 from the engine 5, and 
Said frame 4 also carries two inclined bearings 
i9 and two vertical bearings 26 for shafts 2: 
and 22 respectively, which drive the above men 
tioned conveyors, said shafts 2 and 22 being 
all driven from the shaft 7, by means of bevel 
gears or the like 23. Additional bevel gearing 
24 is employed for utilizing the shaft to drive 
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a substantially vertical shaft 25 in one direction 
or the other, and this shaft 25 is employed to 
drive conveying means for discharging the beets 
and possibly the tops also, laterally of the ma 
s’hine. As the conveying means COinStittes a Sep - 
arate invention from the remainder of the na 
chine however, it has been omitted from the pies 
ent disclOSilure. 
In addition to features above described, tine 

frane embodies two forwardly declined, par 
allel, frame members or bars 26 whose interme 
diate portions are secured to hangers 27, the up 
per ends of Said hangers being Secured to the 
framC í 4, said hangers being CC?nected with ap 
propriate parts of the frame 40 by brace rods 
28. Additional hange’S 29 are provided for the 
front ends of the bars 2, holding the latter in 
rigid relation with other parts of the frane. At 
thc front ends of the bars 6, Spokets 3 are 
imounted on plates 3 f for forward and rearward 
adjustments, and at the rear ends of Said bai'S 
26, Sprockets 32 are provided, these sprockets 32 
being secured to the lower ends of the shafts 
2. Endless Sprocket chains 33 are trained arolid 
the front Sprockets 30 and the rear sprockets 
32, and their inner and outer reaches are guided 
by appropriate rollers 34 and sprockets 35 in ount 
ed on the bars 26, the sprockets serving also to 
hold said reaches against Sagging. 

Endless beet top gripping belts 36 of yieldable 
nature, circumscribe the Sprocket chains 33 re 
spectively, and are preferably formed from con 
wentional rubber and fabric belting. This belt 
ing is distorted into wave form, the crests of the 
waves being denoted at 37 and the troughs at 
38. The wave crests 3 of each belt lesh Con 
stantly with the wave troughs 38 of the other 
belt, and sufficient space exists between the two 
belts to prevent unnecessary injury to the beet 
tops when they are gripped between said belts, 
the space being insufficient however to allow 
dropping of the beets from the belts. The pres 
Sure with which the beet tops are held how 
ever, is sufficiently weak So that said beet tops 
can slide downwardly between said belts when 
required, incident to positioning of the beets and 
presentation thereof to the cutting means. The 
outer sides of all of the troughs of the belts 35 
are secured to the chains 33 by rivets 39 or other 
desired fasteners, and it will be observed that 
said chains are disposed midway between the up 
per and lower edges of the belts, giving the lat 
ter quite an amount of leeway for lateral yielding. 
Secured longitudinally against the lower sides 

of the bars 26, are two metal strips 4 which 
overlie the heets 3 while the belts 3 are grip 
ping the beet tops T and conveying then rear 
wardly as in Fig. i. The front ends of the strips 
A curve upwardly somewhat as denoted at 4 
and the inner edges of these upwardly curved 
ends, preferably diverge as shown. Secured to 
the ends A are two forwardly di Verging rCdS 
42 which serve to condense the beet tops T trans 
versely of the row and to guide them between 
the strips 40 and the belts 36. Disposed cen 
trally between the rods 42 is a resilient rod 3 
which declines rearwardly and is preferably 
curved as seen in Fig. 1. This rod 3 is Secured 
in any preferred way to the beet digger D and 
it serves to depress any of the loosened beets 
which stand too high to otherwise pass under the 
Strips 4G and the belts 3S. The rear ends of the 
Strips 40 are bent downwardy and disposed in 
rearwardly diverging relation with the lower 
edges of the belts 36, to provide longitudina 
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tracks 4 which are adapted to abut the upper 
ends cf the leets B, no matter how far said ends 
nay ge below the Strips 40, thereby disposing all 
of said beet ends at the same elevation as thcy 
are slid rearwardly along Said tracks. By tills 
positioning all of the beets with their upper ends 
at a unifoln elevation, any desired amount if 
Said upper ends may be sheared from the beets 
with the tops T. We have shown a reciprocatory 
cutter is under the tracks 44, and tuin buckles 
or the like 47 are employed to Wertically adjust 
Said tracks so that more or less of the upper eld 
of the beet may be removed with the top. It 
may here be stated, in passing that Fig. 1 dis 
closes an extreme upward adjustinent of the 
tracks 45, Solely for purposes of illustration. 
The cutter 46, while preferably of the recip 

rocatory type shown, could well be of Some other 
appropriate design. In the pre3ent illustration, 
this, cutter is connected With a pinnah 8 Which 
is actuated by an eccentric 49 on a vertical shaft 
5 mounted in appropriate bearings 5 on One 
of the Standards 3, said shaft 50 being driven 
by beveled gearing or the like 52 from the counter 
Shaft . 
Transverse frame members 53 are suitably 

mounted in downwardly spaced relation with the 
tracks 44 and cutter 46, and two longitudinal 
frame ba's 54 (Figs. 4 and 5) are supported hori 
Zontally upon said frame members 53, the rear 
ends of Said bars 54 being provided with bear 
ings 55 for the lower ends of the shafts 22 above 
described. Similar bars 54 are disposed longi 
tudinaly above the bars 54 and are rigidly con 
nected there with by appropriate spacing nineans. 
Disposed horizontally between each bar 54 and 
the superposed bar 54' are upper and lower W 
shaped frames 56 and 56 respectively, said fraines 
being pivotally mounted at their angles, upon a 
tie-bolt, or spacer 57 which extends betWeei. Said 
bars. Mounted between the bars 54 and 54', near 
the ends of said bars are a front chain-guiding 
wheel 58 and a rear wheel 59, the latter being 
in the form of a sprocket Secured to shaft 22. 
A third chain-guiding wheel 60 is mounted be 
tween two of the arms of the frames 56 and 56°, 
and a fourth chain-guiding wheel G is a Cunt.8d. 
between the other arms of said fraries. A Spock 
et chain 62 is trained around the various wheels 
58, 59, 60 and 6, and the wheels 58, 58 and 6) 
hold said chain in triangular form under nor 
mal circumstances, as seen in Figs. 2 and 4, ap 
propriate spring means 63 being employed to 
normally swing the frames 56 and 56 into the 
proper relation with the bars 54 and 54, to ob 
tain said triangular positioning of the chain 2. 
These springs however allow such SWinging of 
the frames 53 and 56 as to allow the Wheel 6 
and the chain portion passing around the Salile, 
to move inwardly toward the bars 54 and 5', and 
when this takes place the wheel 6 moves Out 
warglly away from said bals, thus preventil 3 
slack in the chain. 
A belt 64 circumscribes the chain 62 and may 

be formed from the same material as the belts 36, 
with the exception that a heavier and stiffer belt 
ing is used. Belt 64, sometimes calcd a butter 
belt, is formed of conventional belting and this 
belting is distorted into wave form, the crests of 
the Waves being denoted at 65 and the troughs at 
66, the outer sides of said troughs being Secured at 

to the chain 62. 
There are, as seen in Fig. 2, two of the assein 

blages detailed in Figs. 4 and 5, said assemblages 
being driven by the shafts 22, insofar as the chains 

O 

25 

30 

35 

40 

45 

50 

55 

60 

65 

  





O 

15 

30 

40 

50 

55 

60 

65 

TO 

4. 
ing longitudinally under the rear portions of Said 
belts, but diverging rearwardly from the lower 
edges of the belts, said tracks serving to abut the 
upper ends of the beets to dispose the latter at 
a uniform elevation preparatory to cutting the 
tops therefrom, two short endless yieldable beet 
gripping and conveying belts under said tracks 
and each distorted into wave form, the Wave 
troughs of said beet-gripping and conveying belts 
being in opposed relation to receive and grip the 
beets without injury, said beet-gripping and Con 
veying belts being adapted to rearwardly slide 
the beets along Said tracks after the beets abut 
said tracks, additional endless means Secured to 
the inner Sides of Said beet-gripping and convey 
ing belts for maintaining the wave form thereof, 
and means for driving all of the aforesaid end 
less means. 

3. In a beet harvester of the type embodying 
beet-loosening plows and two forwardly declined 
conveyors adapted to grip the tops of loosened 
beets while the latter stand in the ground and to 
convey the beets rearwardly; means spaced be 
hind said plows and disposed in advance of said 
conveyors for depressing into the ground any of 
the loosened beets which would not otherwise pass 
under said conveyors. 

4. In a beet harvester of the type embodying 
two forwardly declined conveyors adapted to grip 
the tops of loosened beets and thereby convey the 
beets rearwardly; a rod disposed centrally of the 
machine and having a rearwardly declined end 
which extends toward the front ends of Said con 
veyors, said rod being adapted to slide upon and 
depress any of the loosened beets which would 
not otherwise paSS under Said conveyors. 

5. In a beet harvester, two longitudinal for 
wardly declined endless beet top gripping and 
conveying belts each formed of conventional 
belting distorted into wave form, the wave crests 
of each belt being meshed with the wave troughs 
of the other belt, endless means Secured to the 
Outer sides of said wave troughs of said belts for 
maintaining said wave form, and mounting and 
driving means for said endless means. 

6. In a beet harvester, a frame, two forwardly 
declined beet top gripping conveyors mounted 
on said frame, two flat strips extending longi 
tudinally under the inner reaches of said con 
veyors and adapted to overlie the beets as the 
latter are rearwardly conveyed, the front ends 
of said strips being curved upwardly, the rear 
ends of Said strips being bent downwardly into 
rearwardly diverging relation with said conveyors 
to provide beet-positioning tracks, said tracks 
being adapted to abut the upper ends of the 
beets to dispose them at a uniform elevation 
preparatory to cutting the tops from the beets, 
beet-gripping conveyors mounted under said 
tracks and adapted to slide the beets rearwardly 
along the same, and driving means for all of the 
aforesaid conveyors. 

7. In a beet harvester of the type embodying 
two forwardly declined conveyors which grip the 
tops of loosened beets and thereby convey the 
beets rearwardly; two stationary beet-positioning 
tracks extending longitudinally under the rear 
portions of Said conveyors and diverging rear 
wardly from the lower edges of said conveyors, 
said tracks being adapted to abut the upper 
ends of the beets to dispose them at a uniform 
elevation preparatory to cutting the tops from 
the beets, two short beet-gripping and conveying 
belts under said tracks and each formed fron 
conventional belting distorted into Wave form, 
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the wave troughs of the two belts being opposed 
to receive and convey the beets without injury, 
said belts being adapted to rearwardly slide the 
beets along said tracks when the beets abut said 
tracks, endless means secured to the Outer sides 
of the wave troughs of said belts for maintaining 
Said wave form, and mounting and driving means 
for Said endless means. 

8. In a beet harvester of the type embodying 
two forwardly declined conveyors which grip the 
tops of loosened beets and thereby convey the 
beets rearwardly; two stationary beet-position 
ing tracks extending longitudinally under the 
rear portions of Said conveyors and diverging 
rearwardly from the lower edges of said convey 
ors, said tracks being adapted to abut the upper 
ends of the beets to dispose thern at a uniform 
elevation preparatory to cutting the tops from 
the beets, two short beet-gripping and conveying 
belts under said tracks and each formed of con 
ventional belting distorted into wave form, the 
wave troughs of the two belts being opposed to 
receive and convey the beets without injury, said 
belts being adapted to rearwardly slide the beets 
along said tracks when the beets abut said tracks, 
endless means secured to the outer sides of the 
wave troughs of said belts for maintaining said 
wave form, yieldable mounting means for said 
endless means urging the two belts toward each 
Other and allowing spreading thereof according 
to the size of any beet received between them, 
and driving means for said endless means. 

9. In a beet harvester, two yieldable beet-grip 
ping and conveying belts each formed of conven 
tional belting distorted into wave form, the wave 
troughs of said belts being opposed to receive 
and convey the beets without injury, endless 
means Secured to the outer sides of Said troughs 
of said belts for maintaining said wave form, and 
mounting and driving means for said endless 
leaS 
10. In a beet harvester, two yieldable beet grip 

ping and conveying belts each formed of conven 
tional belting distorted into wave form, the wave 
troughs of said belts being opposed to receive 
and convey the beets without injury, endless 
means secured to the Outer sides of said troughs 
of said belts for maintaining said Wave form, 
yieldable mounting means for said endless means 
urging the two belts toward each other and al 
lowing spreading thereof according to the size 
of any beet gripped thereby, and driving means 
for said endless means. 

11. An endless yieldable conveyor belt formed 
of conventional belting distorted into wave form, 
and endless means secured to the Outer sides of 
the wave troughs of said belt to maintain said 
wave formation. 

12. In a conveying means, an endless conveyor, 
three wheels around which said conveyor is 
trained, said wheels being positioned to normally 
dispose said conveyor in triangular form, station 
ary Supporting means on which two of said 
wheels are mounted, a swingable frame pivoted 
to said supporting means and carrying the third 
wheel, spring means acting on said swingable 
frame for normally urging said third wheel out 
wardly but adapted to yield and allow inward 
movement of said third wheel, and a fourth wheel 
On Said Swingable frame engaging said conveyor 
and positioned to move outwardly when said third 
wheel moves inwardly and vice versa thereby pre 
venting slack in the conveyor. 

13. In a beet harvester, the combination of 
In eans to loosen the ground on Opposite sides of 
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a row of beets to leave them loosened in the 
ground in an upright position slightly above the 
level at which they grew, an elevating conveyor 
means to engage the tops of the loosened beets 
to pull them out of the ground, means to direct 
the leaves of the tops of the beets into the con 
veyor means, and means centrally arranged with 
respect to the leaf directing means to engage the 
Crowns of any beets standing too high to depress 
such beets and prevent their bodies from being 
engaged by said conveyor means. 

14. In a beet harvester, the combination of 
means to loosen beets in the ground, an elevat 
ing conveyor means to engage the tops of the 
loosened beets to pull then out of the ground, 
and means behind said loosening means and in 
advance of said conveyor means to slide upon and 
depress any of the loosened beets which would 
not otherwise pass under said conveyor means. 

HENRY L. MAILCOM. 
HYRUM S. HARKER. 
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