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12 Claims. (CL 37-42),‘ 
The present invention relates to a method and 

apparatus for removing snow and other mate 
rial from roadways and involves the use of air 
under pressure to facilitate lateral movement 

5 and disposal of the snow or other material being 
handled. The method of the invention is carried 
out by means of an apparatus having a mold 
board section disposed diagonally with respect 
to the centerline of a propulsion vehicle. In 

10 previous devices involving the use of a diagonally 
disposed moldboard the material being moved, 
whether snow or other road material, is engaged 
by the diagonally positioned moldboard and is 
given a. sidewise component of motion, and is 

15 ultimately deposited in a ridge at one side of the - 
path being cleared. Thus with the conventional 
snowplow, snow is heaped along the path being 
cleared and forms a wall of snow on both sides, 
from which it frequently redrifts-into the cleared 

20 space. ‘ 

In order to reduce the height of the roadside 
deposit, the ordinary snow plow is operated at 
high speeds so that the snow is tossed over a 
wide area on the roadside. However, this ex 

26 pedient is not successful where deep or wet 
snow is encountered, where the work is done on 
curves, on grades, or where roadside impedi 
ments are frequently encountered. This method 
of snow plowing is incapable under any circum 

30 stances of widely distributing the removed 
material. 
As another expedient for distributing the snow 

over a wide roadside area, snowplows have been 
equipped with scar?ng blades set at an elevation 

a and usually behind the main moldboard. Scarf 
ing blades do no more than to cut down the 
main roadside snow wall and being mounted 
alongside the vehicle, have the objection that 
they must‘ be retracted frequently to clear road 

4° side obstructions.‘ _ 
Various mechanical material moving expedi 

ents such as feed screws, moving blades, paddle 
wheels and the like have also been applied to 
the moldboard construction, but ‘these are all 

‘5 objectionable for several reasons. Firstly, it is 
di?icult and cumbersome to transmit mechani 
cal movements from a power source on the vehi 
cle to'a movable element in an adjustable mold 
board. Secondly, any screw, paddle or blade 

50 interposed on the snow engaging surface of the 
moldboardforms an obstruction which prevents 
normal movement of the snow across the mold 
board, and hence, the mechanical adjunct be-, 
comes a hindrance unless positively operated. 

86 Stated another way, the moldboard having a 

mechanical adjunct cannot be operated as a 
' plain moldboard. ' 

.According to the present invention, a pneu 
matic blast device is used in conjunction with 
a usual moldboard, or especially‘ contrived mold- 5 
board to impel snow or other material belngre-v 
moved toward the trailing edge of the moldboard. 
Due to the pneumatic blast, the snow or other 
material is given a lateral movement in the di 
rection normally moved by the moldboard, with 10 
the combined result that the snow or other ma 
terial is scattered over a wide roadside strip, L 
rather than piled in a ridge along the roadway. 
The danger due to redrifting is thus reduced or , 
entirely eliminated and snow removal greatly 15 
expedited. 
vIt is, therefore, an object of the present in 

vention to provide a method of material handling 
and a material handling device having a com 
bined moldboard‘and pneumatic blast device for so 
transferring materials such as snow. '' 
More particularly, it is an object to provide 

a traction vehicle having a diagonal moldboard 
thereon and having air blast means positioned 
on the vehicle for providing an air blast along 25 
the material engaging face of the moldboard 
toward one end thereof. 

It is'also an object to provide an improved 
moldboard construction having a material en 
gaging face and having one or more blast nozzle 3 
means formed therein or Ithereon, and to provide 
a traction vehicle for mounting and carrying 
the moldboard and nozzle means, a compressed 
air supply device, air conduit means and auxil 
iary appendages such as means for controlling ,5 
the air supply. 
The above and other inherent and implied ob 

jects will be more apparent from the description, 
drawings and claims. The speci?c embodiments 
hereinafter described and illustrated are merely 
illustrative of the inventions involved, and may 
be widely varied to satisfy speci?c design re 
quirements. 

Figure 1 is a schematic plan view of the for 
ward end of a traction vehicle made in accord 
ance with the present invention; 

Figure 2 is a front elevation of the improved 
moldboard and air blast means; 
Figure 3, is a horizontal section of the improved 

moldboard and air blast means taken ‘along the 50 

40 

‘line\3—3 of Figure 2; . 
Figures 4, 5, 6 and '7 are vertical sections of 

the moldboard taken along the lines 4-4, 5-5, 
6-6 and 1-1, respectively, of Figure 3. 
Figure 8 is a partial plan view showing the 65 



10 

is 

25 

30 

front end of a modi?ed form of the present in‘ 
'vention in which the moldboard is‘ constructed 
in V-shape; 
Figure 9 is a front elevational view of the form 

of invention illustrated in Figure 8; ' "' 
Figure 10 is a section of the V-shape, mold 

board on the line |5—|I. . ' ' ' 

Figure 11 is a vertical sectional view taken 
along lines ||—|| of Figure 10. 
The apparatus of the present invention :illusev 

trated in Figures 1 through 7 comprises a trac-j 
tion vehicle generally designated Ill having steer-j 
abie front wheels H and rear drive wheels l2." 
This traction vehicle may be an ordinary motor I 
truck which is augmented at certainseasons of 
the year by the attachment of parts ‘so as to 
provide a material handling or snow removing 
apparatus. , 

The material handling or snow removing ap-‘ 
paratus carried by the traction vehicle com-, 
prises a moldboard generally designated 20, an 
air supply apparatus-generally designated 10, 
and an air conduitarrangement generally desig-_ 
nated 80 for ‘conveying air from the apparatus 
70 to the moldboard apparatus 20. 
According to the present invention, the mold 

board is preferably carried forwardly of the ve 
hicle and diagonally with respect to the center 
line of the vehicle as shown in Figure 1. With 
the arrangement‘ as the‘ vehicle moves forward 
ly, the moldboard engages the material such 
assnow‘andv imparts'to the snow a component 
of motion parallel to the moldboard in the di 
rection of the arrow 2|. The material slides 
toward, the trailing edge 22 of the moldboard 
and is deposited over a wide area along the side 
of the road. The component of motion in the 

‘ 7 direction of .arrow 2| in the ordinary grader of 

410 

55 

snowplow arrangement is due‘ entirely to the 
forward motion of the vehicle and is not sum- 
cient ordinarily'to throw the material or snow 
to any great distance beyond the trailing edge 
22 of the moldboard. 
Ac’cording to the present invention, there is 

provided one or more blast nozzles either formed 
integral with the moldboard or mounted near 
the material engaging face of the moldboard so 
as to provide ablast of air along the material 
engaging surface in the direction of arrow 2|. 
In Figuresv 2.,through 7. the moldboard 20 is 

shown as consisting of three curved plates 24, 
25 and 25, which are positioned_in overlapping 
relationship as shown in Figure -3. The plate 
24 is curved as shown in Figures 6 and 7 so as 
to provide a‘vertical section 30 and an over 
hanging part 3| and has a length of about one-. 
third the length of the moldboard structure. 

Plate 25 is likewise curved as shown in Fig-1 
ures 5, 6 and 7 to provide a vertical portion 32 . 
and an overhanging portion 33, and has a length 
of approximately two-thirds the length of the; 
moldboard structure. Plate 25 is nested behind 
plate 24 as shown in Figure 3 and is held in 
spaced relationship thereto by being joined at 
the edges 34 and 35. Being thus held in spaced 
relationship, there is provided a narrow ori?ce 
38 between the two plates .as shown in Figure 6. 
Plate .26 which has a length equal to the length 

of the moldboard arrangement is likewise curved 
so as to provide a vertical portion 40 and an 

1 overhanging portion 4|, and is nested behind 
1 plates 24 and 25 and is joined thereto at the 
‘ edges. Plates 25 and 25 are shaped so as. to 

75 provide anothernarrow air blast orifice 42 where 
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plate- 25 terminates in overlapping relationship 
against plate 25. - _ . . a 

In some instances, it is‘ desirable to provide 
spacing and strengthening ribs 43 ‘between plates 
24 and 25 and similar spacing ribs‘ 44 between 
plates 25 and 25 ‘so that the spacingbetween 
the plates will be maintained regardless-of the, _ 
pressure exerted against the front of the‘ plates 
b'ythe material being handled. ' - ' 5 _ 

The edges 34 and 35 where plates 24, 25 and 1'0 
26 are joined together are preferably madev by 
_welding the three plates into an integral unit, 
and at the right end of the moldboard struc 
ture as shown in Figure 3, there is provided an ~ 
end wall 45, which is joined- in airtight relation 
ship to the edges of the three plates. In this 
way, there is provided a manifold at 50 between 
plates 24 and 25 and another manifold 5| between 
plates 25 and 25. The nipple 53 is provided for 
delivering air into the manifold 5| and another 
through nipple 55 is provided for delivering air 
into manifold 50. As illustrated in Figure 3, 
the spacing ribs 43 and 44 are interrupted‘at 45 
so that manifolds 50 and 5| are not divided. In 
some instances, however, the vertically divided 2:; 
manifold is desirable, as explained below. 
The moldboard structure is arranged to be 

carried forwardly of the vehicle by struts 60 and 
5|, which are attached to the moldboard struc 
ture by means of cap screw 62. If desired, the 30 
ground wheels may be provided for carrying the 
moldboard in closely spaced relationship to the 
surface of the roadway over which it travels. 
Since caster wheels of this type are commonly 
used in scar?ng and moldboard arrangements, as 
they are not illustrated here. 
In Figure 1, strut 50 is illustrated as being of 

greater length than strut 6|. Obviously, hoisting 
or elevating arrangements for the moldboard may 
be used if desired. . 
Upon the vehicle, there is provided an air com 

pressor unit, generally designated ‘III, which may 
be driven from the motor ofthe traction vehicle, 
or by a separate motor. The air compressor unit 
is of any desired standard construction capable 
of producing a relatively large volume of air at 
a relatively low pressure such as a positive dis 
placement rotary compressor. 
The compressed air delivered by compressor 10 

is conveyed from the compressor unit to the 
moldboard structure 20 by the conduit and pip 
ing arrangement generally designated 80.. In 
the illustrated form of the invention, a main 

20 

40 

45 

50 

delivery hose 3| extends from manifold 'll of 
_ the air compression unit to a Y-connection 82, 55 
at.v which point the air ?ow is divided and is 
carried by conduits 33 and 84. Adjacent the 
driver’s seat, there is preferably provided regu- ' 
lating valves 85 and 86, by‘means of which the 
driver of the machine may regulate the amount 
of air delivered to each of the manifolds 50 and 
5|. The conduits 8|, 83 and 84 ‘are preferably‘ 
of ?exiblerubber hose so as to facilitate mount 
ing of the air compressor unit in the ordinary 
load carrying body of the traction vehicle and 55 
to facilitate carrying the air supply'toithe mold 
board structure, at the forward end of the ve 
hicle. By thus providing ?exible conduit’means 
for conveying the air, themoldboard structure 
is left free to move vertically with respect to the 
vehicle and the entire arrangement may quickly 
be lifted on to an ordinary truck body and at 
tached thereto with the result that an ordinary 
truck can be combined into an improved snow 
plow arrangement of- the present invention in but 7‘ 

80 
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a few minutes’ time. The position of the air 
compressor unit is not critical as the ?exible 
hoses admit of easy rearrangement. 
The range of pressures and amounts of air 

used in connection with the present invention 
may obviously be varied widely from but a few 
ounces pressure to approximately ten pounds 
pressure, and from a small volume to a large 
volume. For light fluffy and easily movable 
material, I prefer to use a relatively large volume 
of air at relatively low pressures. Thus, from 
5 to 6 thousand cubic feet of free air per minute 
delivered at two pounds pressure to manifolds 

’ 50 and 5| gives good results with mostsnow con 
ditions. For extremely wet and heavy snow, it 
is desirable to increase the pressure somewhat, 
and for light snow falls “of dry impalpable snow 
particles, lesser pressures may be used. Under 
some conditions, it is desirable to- use only one 
or the other of the blast nozzles depending upon 
the density and depth of snow fall, and under 
some conditions, unequal volumes of air may be 
delivered by the several blast nozzles. 
In Figures 8 through, 11, there is illustrated 

a plow consisting of two moldboards joined to 
gether in V-formation as shown in Figure 8. 
In this instance as before, the moldboard ar 
rangement is mounted upon a traction vehicle 
generally designated I0, which carries an air 
compressor and supply arrangement generally 
"designated 10. The V-type moldboard arrange 
ment consists of a pair of relatively short mold 
boards I01 and I02 joined together along the 
line I03 as shown in Figure 10. These mold 
boards are curved as shown in Figure 11 and are 
provided with an upper sti?ening ?ange I0'I. 
Behind the moldboards IM and I02, there are 
nested moldboards I05 and I06, which are at 
,tached to moldboards IOI and I02 respectively 
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by welding, riveting or bolting. The curvature 
of moldboard I06, for example, is as illustrated 
in Figure 11, and is such as to provide a narrow 
air blast nozzle space at I08. The inward ends 
of moldboards I05 and I06 are provided with en 
closure plates H0 and III respectively so as to 
form closed manifolds H2 and 'I I3 respectively. 
The moldboard I06 is provided with an air de 
livery nozzle H5 and moldboard I05 is provided 
with an air delivery nozzle I I4. As in the pre 
viously described modi?cation, it is desirable to 
provide stiffening ridges I09 between moldboards 
ml and I05 and between moldboards I02 and I06. 
It will be noted that as illustrated, these ridges 
do not extend back to the air inlet tubes and 
accordingly do not separate the air chamber 
into sections. 
The V-type moldboard arrangement I00 is at 

tached to the traction vehicle by a pair of struts 
I20 and I2I and may be provided with a ground 
engaging wheel immediately behind the mold 
board structure near the V-point thereof as il 
lustrated at I23. Hoisting arrangement for el 
evating the V-type moldboard with respect to 
the vehicle may likewise be provided if desired. 
In this modi?cation of the invention, there is 

likewise provided an air delivery conduit I 83 which 
extends from the air supply and compressor device 
‘I0 to manifold H2, and another air delivery con 
duit I84, which extends from the air compressor 
and supply apparatus to manifold H3. The air 
delivery conduits may, as in the previously de 
scribed modi?cation of the invention, be provided 
vg'tih regulating valves I85 and I06 respectively by 
w oh the air supply delivered to each of the 

3 
two V-type blades may be varied as desired by 
the operator of the vehicle. A g 

In each of the modi?cations of the invention 
heretofore described, the air blast provided along 
the face of the moldboard and toward the trail 
ing edges thereof serves to move the material 
being handled such as snow and to impart to the 
material an exceedingly great velocity which 
serves to distribute the material over a wide 
area beyond the trailing edge of the moldboard 
blade. In this respect, it differs from devices 
heretofore used. The air blast along the ma 
terial and engaging surface of the moldboard is 
con?ned due to the pressure of the material 
against the moldboard and thus the velocity 
energy of the air blast is imparted to‘ the par 
ticles of material being handled with little loss 
of energy. Asia consequence, the power of the 
air compressor motor is efficiently delivered‘ to 
the material and the material may thus be scat 
tered over a wide area with relatively smaller 
horsepower requirements than in previous ar 
rangements. . 

I In the illustrated modi?cation where from 7 
to 8 thousand cubic feet of free air per minute 
is utilized at, for example, 2 pounds vof pressure, 

- the air compressor will require approximately 
80 horsepower, and.this power is delivered eiii 
ciently and with relatively little loss to the ma 
terial being removed. The air blast along the 
face of the moldboard also assists the movement 
of the material by forming a thin ?lm of air’ 
between the material and the'moldboard itself 
which serves greatly to reduce the frictional 
loss due to impactment of material against the 
moldboard. Thus the energy imparted to the 
material being handled due to the forward move 
ment of the-traction vehicle alone is largely con 
served and imparts to the material a greater 
sideways velocity than in apparatus where the 
air ?lm separation of the material from the mold 
board is not present. The use of the air blast 
principle of the present invention thus serves to 
enhance the material moving propensity of the 
ordinary moldboard arrangement. 
. It will be noted also that in the present in 
‘vention the moldboard structure may be used 
without the .air blast and without serious loss in 
the e?iciency of the moldboard due to the fact 
that the vertical area presented to the material 
being moved is substantially the same smooth 
area as is found in the ordinary moldboard con- 
struction. . 

Many obvious variations may be made without 
departing from the spirit of the present inven 
tion illustrated, described and claimed herein, 
as follows: ' ' 

I claim: 
1. The combination comprising a‘ moldboard 

shaped substantially like a partial cylinder and a 
?uid blast nozzle positioned adjacent said mold 
board and directed to project a blast of ?uid 
substantially parallel to the moldboard and along 
the face thereof. ' 

2. The combination comprising a snowplow 
moldboard shaped substantially like a partial 
cylinder, a ?uid blast nozzle mounted in juxta 
position to said moldboard in va position to direct 
a ?uid blast substantially parallel to the face of 
the moldboard and in the direction of ?ow of 
snow along the snow engaging surface of said 
moldboard. 

3. The combination comprising a snowplow 
moldboard, formed to include a plurality of ?uid 
blast nozzles terminating substantially parallel 
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4 
with the snow engaging surface of the moldboard 
and ?uid supply manifold means for said nozzles. 

4. The combination of a plurality of mold 
boards positioned in endwise overlapping rela 
tionship to each other, said moldboards being 
spaced'from each other where they overlap to 
form ?uid nozzle space at the overlap, and ?uid 
manifold means for delivering ?uid to the ?uid 
nozzle space. ‘ - 

5. A moldboard comprising a plurality vof trans 
versely curved plates, said plates being positioned 
with their ends overlapping, spacing means be 
tween the overlapping ends for maintaining the 
overlapped ends in spaced relationship, and ?uid 
manifold means behind the plates communicating 
with the space at the overlap. ‘ 

6. The combination comprising a traction ve 
hicle, a moldboard mounted diagonally on said 
vehicle in a position for scraping the surface over 
which the vehicle travels,.and ?uid nozzle means 
mounted on said vehicle, said nozzle means be 
ing oriented to direct a ?uid blast along the 
surface of the moldboard substantially ‘parallel 
thereto in the direction normally travelled byv 
material being scraped thereby. 

7. A snowplow comprising a traction vehicle, 
' a snowplow moldboard‘ mounted diagonally on 
said vehicle, an air blast nozzle mounted on said 
vehicle in a position to direct an air blast along 
and substantially parallel to the snow engaging 
surface of the moldboard in the direction in' which 
the snow is normally propelled by engagement 
of said diagonally mounted moldboard with the 
snow. . -. - 

8. A snowplow comprising a traction vehicle, 
a snowplow moldboard mounted diagonally of the 
vehicle, said moldboard being formed with a 
:plurality of blast nozzles positioned for projecting 
air along and substantially parallel to the snow 
engaging surface of the moldboard and toward 
the trailing edgethereof, and air compressor and - 
delivery means on said vehicle for supplying air 
under pressure to said nozzles. _ - 

9. A snowplow comprising a traction vehicle, a 
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plurality of moldboards attached together in V 
formation to form a V-shaped plow, means for 
mounting said plow forwardly of the vehicle, and 
air blast nozzle means on said moldboards for 
projecting blasts of air substantially parallel to 
the face of the moldboard and along the snow 
engaging'surfaces of said moldboards toward the 
trailing edges thereof,_ and means on the vehicle 
for supplying air under pressure to said nozzle 
means. " I ' 

10. A snowplow comprising a traction vehicle, 
a snowplow moldboard mounted diagonally at 
the forward end of said vehicle, said snowplow 
moldboard being formed with a plurality of noz 
zle means at intervals along the snow engaging 
face thereof, said nozzle means being positioned 
for delivering'air blasts substantially parallel to 
the moldboard along the snow engaging surface 
‘thereof toward the trailing edge of the moldboard, 
air compressor and delivery means on the ve 
hicle for delivering air under pressure to the noz 
zle means, and operator controlled means for 
regulating the volume of air delivered to said in 
dividual nozzle means. . 

11. The method of removing material such as 
snow from a surface such as a roadway which 
comprises propelling a scraping blade along said‘ 
surface to collect the material there against and 
projecting an air blast along the material engag 
ing surface of the blade substantially parallel 
to the blade and in a direction transverse to di 
rection of motion so as laterally to project the 
material collected against the blade. 

12. The method of removing material such as 
snow from a surface such as a roadway which 
comprises propelling along said surface a mold-. 
board section which is disposed diagonally with 
respect to the direction of propulsion to collect 
.and laterally transfer the material being removed 
and projecting an air blast along the material 
engaging surface of said blade substantially par 

lateral movement to enhance said movement. 
HENRY G. LYKKEN. 
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