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[57] ABSTRACT 

A seed planter with means for injecting liquid solu' 
tions into the soil while planting the seeds. The imple 
ment includes a frame which is adapted to be mounted 
behind a tractor. A hopper is mounted on the frame 
and a shank extends downwardly from the hopper to 
support a sweep at the lower end of the shank. The 
sweep is wedge shaped at the forward end and has an 
opening provided at the rearward end. A spray nozzle 
is mounted inside the sweep and positioned to spray a 
liquid solution rearwardly through the opening. A seed 
trench is formed by a runner opener at the lower end 
of the shank infront of the sweep. A seed guide ex 
tends downwardly through the interior of the shank 
and is aligned with an opening in the bottom of the 
sweep behind the opener. Tines along the rearward 
portion of the sweep above the opening allow in 
creased penetration of the spray from the nozzle into 
the soil. Flanges on the bottom of the sweep close and 
compact the soil over the seed. A gauge wheel on the 
implement frame meters the supply of seeds from the 
hopper. A liquid storage container may be mounted 
on the frame and connected with a conduit extending 
through the shank to supply liquid to the nozzle in the 
sweep. 

10 Claims, 9 Drawing Figures 
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SEED PLANTING APPARATUS . 

BACKGROUND OF THE INVENTION 
This invention relates to agricultural implements, and 

more particularly to a seed planter adapted for spraying 
liquid into the soil while the seeds are being planted. 
Under certain conditions, it has been found desirable 

to inject pesticides, liquid fertilizers, or other liquid 
chemical solutions into the soil below the surface to im 
prove crop yields. One common method of injecting 
such liquids into the soil is to provide a sharpened point 
on the lower end ofa shank and a tube extending down 
the shank behind the point. As the point is moved for 
wardly through the soil, it opens a furrow and liquid 
conducted downwardly through the tube soaks into the 
soil in the furrow. This arrangement does not disperse 
the liquid laterally into the soil and the liquid is concen 
trated in a narrow band. When a pesticide is used, effi 
cient pest control requires that the pesticide be placed 
in a precise relationship to the planted seed. If the pes 
ticide is applied after the seed has been planted, it is 
difficult to assure that the pesticide will be injected at 
the proper location. Also, the subsequent application 
of the pesticide requires a separate ?eld operation. 
One method of applying pesticide is to spray the sur 

face of the ground before or after the seeds have been 
planted. Usually, the pesticide is atomized in small 
spray droplets which tend to drift, so that the pesticide 
is not uniformly distributed in the desired location. The 
small droplets are necessary for adequate coverage at 
low volumes of liquid. If the spray is not atomized into 
?ne droplets, it is necessary to transport large volumes 
of the liquid, thereby increasing handling costs. 

SUMMARY OF THE INVENTSHION 
In view of the deficiencies of prior apparatus for in 

jecting liquids into the soil, it is an object of this inven 
tion to provide an implement for efficiently injecting 
pesticide into the soil in a predetermined relationship 
to the planted seed. 
A further object of the invention is to provide appa 

ratus for injecting liquid into the soil at a relatively low 
volume rate, while providing a wide dispersion of the 
liquid into the soil. 
These objects are accomplished in accordance with 

a preferred embodiment of the invention by a seed 
planting implement which includes a sweep and a sup 
porting shank. The sweep extends laterally on both 
sides of the shank and the forward portion of the sweep 
is wedge shaped to lift the soil as the implement is 
drawn forwardly. The depth of the sweep is controlled 
by a gauge wheel which rides on the surface of the 
ground. Preferably, the sweep is provided with a runner 
opener which pushes crop residues and trash upwardly 
and which forms a small seed trench under the sweep. 
The seed is conducted from a hopper at the upper end 
of the shank through the interior of the shank and into 
the seed trench through an aperture in the bottom of 
the sweep. ’ I 

The rearward side of the sweep has an opening and 
a spray nozzle is mounted in the interior of the sweep 
for directing a spray outwardly through the opening. A 
tube extending through the interior of the shank con 
nects the nozzle with a liquid supply tank at the upper 
end of the shank. Preferably, tines are mounted on the‘ 
sweep above the, opening and- project rearwardly to 
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2 
break up the soil as it falls behind the sweep, thereby 
dispersing the liquid spray into the soil. 
The performance of the seed planting implement is 

enhanced when combined with a coulter and bed level 
ing sweep in front of the implement and a bed ?nishing 
sweep behind the implement. 

DESCRIPTION OF THE DRAWINGS 

This preferred embodiment of the invention is illus 
trated in the accompanying drawings in vwhich: 
FIG. 1 is a perspective view of the apparatus of this 

invention; I ' 

FIG. 2 is a side elevational view, partially in cross 
section, of the shank and sweep; 8 
FIG. 3 is a cross-sectional view of the apparatus along 

the Line 3-3 in FIG. 2; _ 

FIG. 4 is a rear elevational view of‘thelower portion 
of ‘the shank and the sweep; . _ a 

FIG. 5 is a perspective view showing the bottom of 
the sweep and the lower portion of the shank; . v 

_ FIG. 6 is a side elevational view, partially schematic, 
showing the apparatus of this invention in operation; 
FIG. 7 is a side elevational view, partially schematic’, 

showing a modi?ed form of the apparatus of this inven 
tron; . 

FIG. 8 is a cross-sectional view of the modified appa 
ratus showing the bed leveling sweep; and 

FIG. 9 is a perspective view of the‘ ‘bed finishing 
sweep on the modi?ed apparatus. ' 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1, the apparatus includes a frame 
2 which is adapted to be connected by a conventional 
linkage to the rear of a tractor. The height of the frame 
2 above the ground is controlled by a gauge wheel 4 
which is suspended from the frame 2. A shank 6 is rig 
idly mounted on the frame 2 at its upper end. A sweep 
8 is secured on the lower end of the shank 6. The frame 
2 also supports a seed hopper 10. A liquid supply tank 
12 may be mounted on the frame 2 or at some other 
convenient location. . 

The shank 6 has opposite side walls 14 which are 
spaced apart from each other and converge at the for 
ward edge 16 of the shank 6. The edge 16 is preferably 
pointed to reduce the resistance to movement of the 
shank through the soil. The shank 14 is inclined rear 
vwardly, as shown in FIG. 2. 
The sweep 8 is secured at the lower end of the shank 

6 and has a top wall 18 and a bottom wall 20. The bot 
tom wall is substantially ?at and intersects the forward 
edge 16 of the shank 14. The top wall 18 includes a 
rearward portion 22 which is substantially ?at and par 
allel to the bottom wall 20. The top wall 18 also in 
cludes wedge portions 24 which intersect the bottom 
wall w20 along the forward edge 26 of the sweep 8. End 
walls 28 cooperate with the rearward portion 22 and 
the bottom wall 20 to de?ne a rearward opening 30. A 
plurality of tines 32 are secured along the rearward 
edge of the top portion 22 above the opening 30. 
Seeds are dispensed from the hopper 10 by conven 

tional means and are conducted through the interior of 
the shank 6 along a seed guide 34. The seed guide 34 
extends through the front portion of the sweep 8 and 
terminates at an aperture 36 in the bottom wall 20 
(FIG. 5). A runner opener 38 is secured along the for 
ward edge 16 and extends along the bottom 20 in align 
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ment with the aperture 36. The runner opener, as 
shown in FIG. 2, has an upwardly inclined edge 39 
which forces the previous crop residues and weed trash 
to be brought to the surface of the ground, where it is 
more easily removed from the sweep by soil ?ow. The 
opener forms a trench for receiving the seeds that fall 
through the aperture 36. Flanges 40 on the bottom wall 
20 close the soil over the seed and compact the soil 
lightly as the sweep moves forwardly through the soil. 
A liquid spray nozzle 42 (FIG. 2) is mounted on a 

bracket in the interior of the sweep 8 adjacent the 
lower end of the shank 6. The nozzle 42 is positioned 
in alignment with the shank 6, as shown in FIG. 4. A 
tube 44 is mounted in the interior of the shank 6 and 
communicates at its lower end with the nozzle 42 and 
at its upper end with a ?tting 46 (FIG. 1) adapted for 
connection with the supply cylinder 12. The spray noz 
zle 42 is positioned for directing a spray of liquid out 
wardly through the opening 30. 

In operation, the frame 2 is attached to the rear of a 
tractor 48, as shown schematically in FIG. 6. The gauge 
wheel 4 rolls along the surface of the ground and con 
trols the depth of the sweep 8. As the sweep advances 
through the soil, the forward edge 26 cuts through the 
soil and displaces the soil upwardly along the wedge 
surfaces 24. The opener 38 forms a seed trench under 
the bottom surface 20, and seeds are dispensed periodi 
cally from the hopper 10 and pass along the seed guide 
34 and through the aperture 36 where they are depos 
ited in the trench. The ?anges 40 continuously close 
and compact the soil over the seed as the sweep ad 
vances. 

Liquid under pressure is supplied to the tube 44, and 
the liquid is sprayed outwardly by the nozzle 42 
through the opening 30. As the sweep advances, the 
soil falls over the rearward edge of the ?at portion 22, 
where it is contacted by the spray from the nozzle 42. 
The tines 32 help to break up the soil and improve the 
dispersion of the liquid into the soil. 
The seed planter of this invention permits the appli 

cation of pesticides or other liquid amendment materi 
als to be combined with the planting of seeds in a single 
?eld operation. The pesticide is applied at the proper 
location relative to the seed, and may be applied at 
shallow depths. Since the liquid spray occurs within the 
sweep 8, small spray droplets do not drift. By varying 
the pressure of the liquid being sprayed by the nozzle 
42, and by removing some or all of the tines 32, the de 
gree of penetration of the spray can be adjusted. 
The arrangement of the opener 38 and the flanges 40 

permits the soil to be compacted at the seed level to 
promote moisture retention. The layer of soil above the 
seed level remains loose, thereby minimizing restriction 
of growth of the seedling and breaking moisture capil 
laries in the soil which results in less moisture loss from 
the seed zone. Also, the shank 6 and sweep 8 prevent 
the dry surface soil from falling into the seed trench be 
fore the trench is closed by the flanges 40. 
A modified form of the apparatus of this invention is 

illustrated in FIG. 7. The apparatus includes a frame 2' 
which corresponds generally to the frame 2 illustrated 
in FIGS. 1 and 6, except that the frame includes a sup 
port 48 at the forward end of the frame for mounting 
a coulter 50. The frame 2’ also includes a support 52 
for mounting a bed leveling sweep 54. The sweep 54v 
has a Iower'edge for leveling the ground surface in ad 
vance of the gauge wheel 4’ and the sweep 8’. 
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4 
The sweep 8' is supplied with liquid under pressure 

from a tank 12’ and seed is supplied from a hopper 10’ 
through the shank 6’. These components are substan 
tially the same as described with respect to the appara 
tus illustrated in FIG. 1. 
At the rear of the frame 2', there is a pair of support 

members 56 from which is-suspended a bed ?nishing 
sweep 58. The position of the sweep 58 relative to the 
support members 56 may be adjusted by means of the 
slots 60 and the holes 62 through which clamping bolts 
64 extend. 

In operation, the apparatus as shown in FIG. 7 is 
mounted behind a tractor in a conventional manner 
and is drawn toward the right, as viewed in FIG. 7. The 
coulter 50 cuts through trash in the seed bed, thereby 
avoiding accumulation of trash at the front of the shank 
6’ and the sweep 8'. The bed leveling sweep 54 is pref 
erably adjusted to strike off the bed at a predetermined 
depth. This arrangement allows the sweep 8' to place 
the seed at the depth in which optimum soil moisture 
conditions prevail. The bed ?nishing sweep 58 permits 
the injector sweep 8’ to be operated at a greater depth, 
than the arrangement illustrated in FIG. 1, thereby im 
proving the ?ow of soil over the sweep 8’. The ?nal 
depth of the seed, however, is not determined by the 
depth of the sweep 8’, but instead is controlled by the 
bed ?nishing sweep 58 which strikes off and levels the 
bed behind the sweep 8’. Thus, the ?nal depth may be 
adjusted independently of the depth at which the seed 
is planted by the sweep 8’. The adjustment provided in 
the mounting of the sweep 58 allows the sweep to be 
tilted up at the front to give a slight crown to the ?n 
ished seed bed, if desired. 
The combination apparatus, as illustrated in FIGS. 

7-9, allows ?exibility in controlling soil ?ow, ?nal seed 
depth, and yet the planting operation is accomplished 
in a single pass. Accordingly, the apparatus of this in 
vention provides greater efficiency in planting. 
Although this invention has been described in accor 

dance with a preferred embodiment, with certain modi 
?cations, it is recognized that variations and changes 
may be made therein without departing from the inven— 
tion as set forth in the claims. 
What is claimed is: 
1. A seed planting implement comprising: 
a supporting shank having means at the upper end of 

the shank for attachment to a vehicle; 
a sweep secured to the lower end of the shank, said 
sweep being substantially hollow and having a top 
wall and bottom wall spaced apart from each other 
and having an opening at the rearward side of said 
sweep; 

nozzle means mounted in said sweep, said nozzle 
means being spaced forwardly from said opening, 
and being between said top and bottom walls; 

means providing a source of ?uid under pressure and 
including conduit means extending through the in 
terior of said shank for conducting ?uid from said 
source to said nozzle means; 

means providing a source of seeds spaced above the 
bottom wall of said sweep and including passage 
means in said shank for conducting seeds from said 
source to an aperture in the bottom wall of said 
sweep whereby ?uids may be sprayed by said noz 
zle means through said sweep rearward opening 
and seeds may be deposited in a furrow under the 
sweep, as the sweep is drawn through, the soil; 
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said sweep including laterally extending forward 
edges, said top wall including a wedge portion in 
tersecting said bottom wall along said lateral edges; 
and ' > 

said bottom wall being substantially ?at, and said im 
plement including a runner opener extending along 
the forward side of said shank and along said bot 
tom wall in alignment with said-bottom wall aper 
ture. 

2. A seed planting implement comprising: 
a supporting shank having means at the upper end of 

the shank for attachment to a vehicle; 
a sweep secured to the lower end of the shank, said 
sweep being substantially hollow and having a top 
wall and bottom wall spaced apart from each other 
and having an opening at the rearward side of said 
sweep; v 

nozzle means mounted in said sweep, said nozzle 
means being spaced forwardly from said opening, 
and being between said top and bottom walls; 

means providing a source of ?uid under pressure and 
including conduit means extending through the in 
terior of said shank for conducting fluid from said 
source to said nozzle means; 

means providing a source of seeds spaced above the 
bottom wall of said sweep and including passage 
means in said shank for conducting seeds from said 
source to an aperture in the bottom wall of said 
sweep whereby ?uids may be sprayed by said noz 
zle means through said sweep rearward opening 
and seeds may be deposited in a furrow under the 
sweep, as the sweep is drawn through the soil; 

said sweep including laterally extending forward 
edges, said top wall including a wedge portion in 
tersecting said bottom wall along said lateral edges; 
and 

said sweep including a plurality of tines projecting 
rearwardly from said top wall adjacent said rear 
ward opening. 

3. A seed planting implement comprising: 
a. a supporting shank having means at the upper end 
of the shank for attachment to a vehicle; 

b. a sweep secured to the lower end of the shank, said 
sweep being substantially hollow and having a top 
wall and a bottom wall spaced apart from each 
other and having an opening at the rearward side 
of said sweep, said sweep including laterally ex 
tending forward edges, said top wall including a 
wedge portion intersecting said bottom wall along 
said lateral edges, said sweep also including a plu 
rality of tines projecting rearwardly from said top 
wall adjacent said rearward opening, said sweep 
bottom wall including an aperture and a pair of 
flanges projecting downwardly therefrom, said 
?anges being spaced apart on opposite sides of said 
bottom wall aperture and spaced rearwardly from 
said aperture, whereby said ?anges close the seed 
furrow as said sweep advances; 

c. nozzle means mounted in said sweep, said nozzle 
means being spaced forwardly from said opening, 
and being between said top and bottom walls; 

d. means providing a source of fluid under pressure 
and including conduit means extending through the 
interior of said shank for conducting ?uid from said 
source to said nozzle means; 

e. means providing a source of seeds spaced above 
the bottom wall of said sweep and including pas 
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6 
sage means in said shank for conducting seeds from 
said source to said aperture in the bottom wall of 
said sweep,= ‘ - 

f. whereby ?uids ‘may be sprayed‘ by said nozzle 
means through said sweep rearward opening and 
seeds may be deposited in a furrow under the 
sweep, as the sweep is drawn through the soil. 

4. A seed planting implement comprising: 
a frame; ‘ 

means for attaching said frame to a vehicle; 
a supporting shank secured at the upper end of the ' ‘ 
shank to said frame; 

a sweep secured to the lower end of said shank, said I 
sweep being substantially hollow and having a top 
wall and bottom wall spaced apart from each other 
and having an opening at the rearward side of said 
sweep; 

nozzle means mounted in said sweep, said nozzle 
means being spaced forwardly from said opening, 
and being between said top and bottom walls; 

means providing a source of fluid on said frame for 
supplying ?uid under pressure; 

conduit means extending through the interior of said 
shank and communicating between said nozzle 
means and said fluid source means; and 

means providing a source of seeds on said frame 
spaced above the bottom wall of said sweep, pas 
sage means extending through the interior of said 
shank for conducting seeds from said seeds source 
means to an aperture in said sweep bottom wall, 
said aperture being spaced forwardly from said 
nozzle means; 

means for covering seed with soil, attached to said 
sweep bottom wall between said aperture and said 
opening; 

whereby seed passes through said passage means in 
said shank and outwardly through said aperture, 
and said conduit means conducts fluid separately 
through said shank to said nozzle means for dis 
charge through said sweep rearward opening. 

5. The seed planting implement according to claim 4 
wherein said shank includes opposite side walls con 
verging to de?ne a forward edge, said forward edge 
being inclined rearwardly relative to said frame. 

6. The seed planting implement according to claim 5 
wherein said shank includes a transverse partition 
mounted in said shank between said side walls and 
spaced from said forward edge, said partition being 
substantially aligned with said aperture in said bottom 
wall for guiding seed and the like through said shank 
and outwardly through said bottom opening. 

7. The seed planting implement according to claim 5 
including a runner opener projecting forwardly from 
said shank forward edge and projecting downwardly 
from said bottom wall, said opener being aligned with 
said aperture. 

8. The seed planting implement according 4 wherein 
said sweep includes laterally extending forward edges, 
said top wall including a wedge portion intersecting 
said bottom wall along said lateral edges, said sweep 
bottom wall including a pair of ?anges projecting 
downwardly therefrom, said ?anges being spaced apart 
on opposite sides of said bottom wall aperture, whereby 
said ?anges close the seed furrow as said sweep ad 
vances. \ 

9. The seed planting implement according to claim 7 
wherein said sweep has a substantially greater width 
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than said shank, said bottom wall being substantially 
?at and having a pair of ?anges projecting downwardly 
therefrom, said ?anges being spaced apart on opposite 
sides of said bottom wall aperture and spaced rear 
wardly from said aperture, whereby said ?anges close 
the seed furrow as said sweep advances. 

10. Seed planting apparatus comprising: 
a frame having means for attachment to a tractor. 
thereby allowing the frame to be drawn in a for 
ward direction; 

' a source of seeds on said frame; 

a supporting shank secured at the upper end of the 
shank to said frame; 

a planter sweep secured to the lower end of said 
shank, said planter sweep being substantially hol 
low and having a top wall and bottom wall spaced 
apart from each other and having an opening at the 
rearward side of said sweep, passage means extend 
ing through the interior of said shank for conduct 
ing seeds to an aperture in said sweep bottom wall; 

wheel means on said frame for controlling the depth 
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8 
of said planter sweep; 

a bed ?nishing sweep; 
means for mounting said bed ?nishing sweep on said 
frame, said bed finishing sweep being spaced rear 
wardly from said planter sweep; 

means for adjusting the depth of said bed ?nishing 
sweep relative to said frame independently of said 
wheel means; and 

said planter sweep being substantially hollow and 
having a top wall and bottom wall spaced apart 
from each other and having an opening at the rear 
ward side of said planter sweep, and including noz 
zle means mounted in said planter sweep, said noz 
zle means being spaced forwardly from said open 
ing, and being between said top and bottom wall, 
and including pressure means for supplying liquid 
under pressure to said nozzle means, whereby the 
liquid is discharged through said sweep rearward 
opening. 
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