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ThlS invention relates generally to g:radmg maehmes

--and particularly, to 1mpmvements in Uradlng umachmes ef. 3

the type which utilize rotary grading or cutting drums.

Grading machines of the type with which this invention
is concerned. are used primarily for grading or leveling
off ice fields to create aircraft runwa"ys roads, buﬂdtng- |

-ing their full diameter.
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5 plane th e parallel paths across the ice. “Wthh are 30_-- "
S closely contiguous as to form one amgle path, SR

. Since this cutting drum arrangement is. devoid of any- |

. _drum support members outboard of the outer, conical -

- cutting drums, the drums can cut to a. ‘depth apnroxunat— L

. There are, of course, upwardly ~

o Wtde*'lmg gaps between the ends of the- center,. cylmertcal |

. drum and the two outer, conical drums. in Whl(:h are lo-
~cated the rotary drive meehams.ms for the drums.

‘cause these gaps are relatively narrow and taper down-

- nwardly to a.point and because: of the action of the rotat-

~© ing drums, however, ice and snow entering the gaps |

. quickly crumble ‘and, therefore, offer no apprec1able re-. o

'-'-'-.-:-szetance to forward movement ef the drums. -

15

- sites, storage areas, and so. forth. The conventional’ orad-_'l'-;'}'
- ing machine for thIS purpose is equ1pped with a vehicle -
which may be self-propelied or towed over the ice field, -

- a rotary, eylmdneal cutting drum at the forward end of
~ the vehicle, a

-ame on the vehicle for rotatably support-
- ing the drum in a horizontal position out in
- vehicle, and means. for drwmg the drum in rotation.

‘which straddle and mtatably motnt-the ends of .the cut-
tmg drum.

somewhat less than. the cutting radius of the. drum. -

- about its periphery which cut ‘a path through the ice and =
©its overlying blanket of snow wide- enough to accommo-
- date the follewmg vehlcle and plane the underlymg ice.

o .._:;_'Surface | | . ., e B
B . The drm:n supportmg frames 011 tne emstmg gradmg._. |
o machmes of this character include supporting members -
30
These  supporting members are located eut—' o
- board of the ends of the drum and, therefore, limit the
. catting depth of the drum. Thus, the cutting depth of'--"
the cutting drum on the existing. gladmg machmes 1"

-85
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A general eb]eet of the present invention is to prowde-;.'

a grading machine of the character described. embedymﬂl
- an 1mpteved cutting -drum arrangement. wmeh is devoid.
- of outboard drum supporting members and, therefore ca- -
“pable ef an appreciably ~greater maximum cutting depth

“of -inclined, circumferentially spaced bars 24 are joined

than the retary cuttme drums on the e}tlstmg gradmg ma-~

chines.

A more speetﬁc eb]eet ef the mventteﬂ is to prowde 3._'.-:_

grading machine of the character described in which the .

maximum cutting depth is- subatanttally equal to the fLIl'

cutting diameter of the cuttmg drums.

Other objects, ad’vantaﬂ*es ‘and . :features of the mven— |

45_ |
. .irection of the' d1 um Wlﬂl respect to the splhes on the adja-
) cent bars.. . R |

tion will . beceme read.ly apparent as: the descuptmn*

proceeds,

Briefly, the ob]ects of Ithe l]lVBIItIOﬂ are attamed by.
providing a grading maehme equipped with a- vehicle,
and a normally horizontal, rotary, cylindrical cutting drum
A drum suppottlne{r::f |

at the forward end ef the vehicle.

" 50

frame is mounted on the vehicle and includes supporting -

members which straddle and retatably mount the ends of

K)]
the cylindrical drum. A pair of rotary, conical cutting
drums are located at the ends of the cylmdrlcal drum;

respectively, outboard: of ‘the drum suppertmg members}

~and are rotatably supeerted at their inner ends on these -
The drums are drwen in rotation by drive
- means meludmg rotary pewer transm1551en mechanisms -

‘which extend between the 0ppesmg e:ttds of the comeal

| members

~drums and the eyhndrleal drum. .

'The conical drums are rotatably mounted 011 the drum'- |
supporting members in such a.way. that all three drums 65
are approximately tangent to a common plane passing: =
‘The point of rtangency of the cutting
radius of the large end of each conical: cutting drum with
this plane is proximate to the point of tangency of the -

below the drums.

~ cutting radius of the adjacent end of the cylmdrlcal drum
| "‘Wlth thJS plane

Aecerdmgly, _t_he three drums cut and' |

65
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front of the
.Thﬂ-_-:‘- _'
" drum carries spikes or other ice chlppmg or cutting means. FPIG v
“The gradmn' maolnne i0 ﬂlustrated m ﬂllS drawmlgf.

. .eempnses a vehicle 12. This vehicle has been illustrated -
. as being a self-propelled vehicle, namely a Caterpillar

20

- to the cylindrical shell 18 and to the end plates 20.
zbars and shell 18 extend a distance beyond the end plates, =

A ‘presently preferred embodiment of the 1ﬁventmn
| WlIT now be desertbed by refereaee to the- attached draw-’j_ S

mng, wherein: -

FIG.11is a SIde elevatton of tne ferward pnd of the | R
illustrated gradmg machine; "

- FIG. 2 is a front elevation of the gradmg maehme
FIG. 3 is an enlartred SuCtIOIl taken along lme 3—3 m_' .

_:.HG 1; and |

FIG 418 a pattlal sectmn taken along lmt.. 4—4 in

tractor. It will-become evident as the description pro-.

ceeds, however, that other types. of self~paepe]led vehicles,
‘or vehicles which must be drawn over the ice field by an =~
~ independent vehicle, may be used in the machine. Atthe
. forward end of the vehicle 12 |
- rotary, cylindrical cutting drum 14. The central axis 16
‘of this drum is disposed in a plane P; normal to the Jongi- -~
tudmal axis of the vehicle 12. ‘While various types of
_cutting drums. may ‘be used on the machine, the cutting
drum- 14 has been illustrated as comprising a eyhndrlcal“
~shell 18 rigidly joined at its ends to circular end plates -
Extending amally threugh tae shell . 18 and jeined to - -

is a normally horizontal,

the end plates 26 is a cylindrical axle 22. A multiplicity

as shown. Spikes 26 are rigidly attached to the bars 24.
The smkes 26 on each bar 24 are offset in the axial di-

~Carried |et:1-the vehlele i2 is a drum supportmﬂr frame

28. Frame 28 comprises two arms 30 at the sides of the
vehicle 12, the rear ends. (not shown) of which are
- “hinged to the vehicle in the well-known way . to permlt o
_T.Vertleal swinging movement of the frame 28. The for-
- ward ende of the arms 3@ are bridged and rigidly jomed.l |

by a cross-member 32 which is bolted or otherwise rigidly
secured to a cylindrically curved shield 36 concentric =~ .
“with and located over the cutting drum 4. REIDIOFpIIlg R
" plates 38 (only one shown) are placed, as shown, and -
~welded to the-arms 3@ and the shield 36 to lend rtgtdtty |

_-'-__.te the auppertmg ﬁpame structure;
60

Rigidly joined to the shield 36 !are:a pa1r ef generally'

”'-'F’Vt..rtteal supporting members 40 fer the drum-14. 'EBach

- supporting member 46 mu..,ludes an upfper sleeve 42 which .~
extends thmugh an opening in and is firmly welded to~
- the shield 36.. "Each drum supportmg member 40 tfermi-.
‘nates at its lower end in a generally disc-shaped- gear =

- housing 44 which is ﬁrml‘jf welded to the lower end of |
_S-the respectwe sleeve 42. - - |

“Fach gear housmg 44 13 appremmately centered en._- '-

:'_the eentnal axis 16 of the drum? 14 and has one side wall

- 70 46 facing the drum and disposed in a plane normal to its

. raxis 16

“Within eaeh_ gear htm_smgee is a drive gear 48

‘Be- .

‘These -



having a hub 50 which extends through an opening 52
in the respective gear housing side wall 46 and is rotat-
ably supported. therein, for turning on the drum axis 16,
by means of a bearing 54. Each end of the drum axle
22 projects beyond the adjacent drum end plate 2¢ and
1s provided with an axial stub shaft 56 which slidably
fits 1n and is keyed against rotation in an axial opening
58 in the adjacent drive gear 48. Bearings 54, there-
fore, serve the dual function of rotatably supporting the
drive gears 48 on their respective gear housings 44 and
rotatably supporting the ends of the cutting drum 14 for
rotation of the latter on its central axis 16. Extending

from each gear housing side wall 46 is a cylindrical flange

60 which is centered on the drum axis 16 and serves as
a dirt seal for the adjacent bearing 54. |

Located at the ends of the cylindrical cutting drum 14,
respectively, outboard of the drum supporting members
43, are two conical, rotary cutting drums 62. These
conical drums are constructed in substantially the same
way as the cylindrical drum 14 and mount a multiplicity
of inclined spikes 64 about their peripheries. Each cOon-
ical drum 62 has a tubular hub 66 which receives a
tubular axle 68 rigidly joined at one end to and extend-
ing from a second side wall 7¢ of the adjacent cear hous-
ing 44. Each conical drum 62 is rotatably supported on
and restrained against axial movement along its respec-
tive gear housing axle 68 by bearings 72.

The large end of each conical drum 62 is disposed
proximate to the adjacent drum support 40 and the
central axis 74 of each conical drum and jts respective
axle 68 is disposed approximately in the aforementioned
plane P, of the cylindrical drum axis 16 and slopes
downwardly as the respective axis 74 approaches the
outer, small diameter end of the respective conical drum
62. Each conical drum axis 74 intersects the cylindrical
drum axis 16 at a point 76 within the adjacent gear
housing 44. The second side wall 76 of each gear hous-
g 44 is disposed in a plane normal to the axis 74 of its
adjacent conical drum 62. Each gearing housing, there-
fore, has a generally tapered configuration in vertical
section, as illustrated. | | | -

Bolted to the outer end of each conical drum 62 and
extending over the outer end of the respective drum
~axle 68 is a plate 78. Extending axially through each
axle 68 is a drive shaft 80, the outer end of which is
fixed to the adjacent plate 78. The inner end of each
drive shaft 80 extends into the adjacent gear housing 44.
The inner end of each drive shaft 89 is drivably coupled
to the adjacent drive gear 48 by means of a universal
joint 82, the pivot axes of which intersect at the point
“of intersection 76 of the respective drum axes 16 and 74.
About each universal' joint is a supporting sleeve 84
which is welded to the adjacent gear housing side wall
70 and extends over a second hub 86 on the adjacent
drive gear 48. The second hub of each drive gear 1s
rotatably supported in the adjacent sleeve 84 by means
of a bearing 88. - | “

Extending axially through the upper sleeve 42 of each
~drum support 40 is a drive shaft 9¢. The lower end of
each shaft 2¢ extends through an upper opening in the

gear housing 44 of the respective drum support and is

rotatably supported in the opening by means of a bear-
ing 92. The lower end of each shaft 90 is rotatably
supported within its respective gear housing 44 by means
of a second bearing 94. Rigid on each shaft 90, be-
tween its respective bearings 92 -and 94, is a pinion 96
- which meshes with the adjacent drive gear 48,

Drive shafts 90 extend beyond the upper ends of the
drive support sleeves 42 and rigidly mount at their upper

ends bevel gears 98. Each bevel gear 98 meshes with a

second bevel gear 100 which is rotatably supported on
the drum supporting frame 28, as shown, and is driven
in rotation, from an engine (not shown) on the vehicle

12, through suitable drive shaft means generally denoted

by the numeral 162. From this description, it is evident

5’

~ disposed at a uniform cutting radius R;.

10
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F

that thé rotary cutting drums 14 and 62 are driven in

rotation through the rotary power transmission mecha-
nisms, comprising the gears 48, 98 and 100, which ex-
tend through the upwardly widening gaps between the
outer, conical cutting drums 62 and the inner, cylindrical
cutting drum 14,

The spikes 26 on the cylindrical cutting drum 14 are
The cutting
radu of the spikes 64 on each conical cutting drum 62
range between a maximum cutting radius R, for the
spikes at the inner, large end of each conical drum and a
minimum cutiing radius R; for the spikes at the outer,
small end of each conical cutting drum. The maximum
cutting radius R, of each conical drum is approximately
the same as the cutting radius R, of the cylindrical drum.
The axes 74 of the conical cutting drums 62 slope down-
wardly at such an angle that the cylindrical drum 14 and

both conical drums 62 are tangent, along substantially
their entire length, to a plane P, passing under the drums

normal to the plane P;. The spikes on the drums are
so arranged that the point of tangency Ty of the cutting
radius R; of each end of the cylindrical drum 14 with
the plane P, is proximate to the point of tangency T,

~of the cutting radii Ry of the conical drums 62 with the
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- within the spirit and scope

plane Py, as clearly shown in FIG, 3.

From this description, it is evident that when the cut-
ting drums 14 and 62 are driven in rotation and moved
forwardly over an ice field by the vehicle 12, the drums

cut and plane three parallel paths in the ice, which paths

ar¢ so closely contiguous as to form a single path wide
enough to accommodate the following vehicle. Since
the supporting frame 28 for the cutting drums is devoid
of support members outboard of the conical cutting drums
62, the drums can cut a path through an ice field with
an overlying blanket of snow to a depth approximately
the full diameter of the drums. It is 'obvious that as
the rotary cutting drums are moved forwardly into a bank

- of ice and snow, some of the ice and snow passes into

the gaps between the two outer, conical drums and the

- center, cylindrical drum, Because these gaps are rela-

tively narrow at their upper, widest end and taper to a
point at their lower end and because of the action of the
rotating drums against the ice and snow, the latter crum-
ble as they enter the gaps and, therefore, offer no ap-
preciable resistance to forward motion of the drums.
Clearly, then, the invention herein described and illus-

- trated 1s fully capable of attaining the objects and advan-

tages preliminarily set forth.
‘While a presently preferred embodiment of the inven-
tion has been described and illustrated, it is obvious that

~numerous modifications in the design, arrangement of

parts, and instrumentalities of the invention are possible
of the following claims.

'What is claimed is: |

1. A grading machine comprising:

a vehicle,

a normally horizontal, rotary, cylindrical cutting drum
at the front end of said vehicle having its central
axis in a plane approximately normal to a longi-
tudinal axis of the vehicle,

a supporting frame on said vehicle including a pair of
supporting members straddling the ends of said drum
and means supporting the ends of said drum on said
supporting members for rotation of the drum. on its
central axis, |

a pair of rotary, conical cutting drums at the ends of
said cylindrical drum, respectively, outboard of said
supporting members, the large ends of said conical
drums being located proximate to said supporting

~members and the central axes of said conical drums
sloping downwardly as the axes approach the small,
outer ends of said conical drums,

means rotatably supporting said conical drums on
said supporting members for rotation of said conijcal
drums on their central axes, the cutting radii of
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said drums being apprc}:;imaiﬂy tﬁhgenf 'alloxi-g.su'b-_

 stantially the entire length of each drum to a plane
1al to said first plane

. passing below the drums nor
and the point of tangency of the cutting radius of

the large end of each conical drum with said latter
plane being proximate to the point of tangency of the B
cutting radius of the adjacent end of sald cylmdrmal: |

drum with said latter plane, and -

nism extending between the large end of each conical
drum
for driving said drums in rotation.
2. A grading machme comprismg
~a vehicle, o

a normally horizontal, rotary, cylmdrlcal cuttmg drum

at the front end of said vehicle having its central
_axis in a plane approximately normal to a 10ng1_
~ tudinal axis of the vehicle, = - | |
a supporting frame on said vehicle mcludmg a pa,lr
~of supporting. members straddling the ends of said
~drum and means supporting the ends of said drum

eans including a rotary power transmission mecha- L

10
and the adjacent end of the ncylmdrlcal drum. L

15

on said supporting members for rotatlon of the

drom on its central axis,

"..a pair of rotary, conical cuttmg drums at the ends- of -

said cylindrical drum, respectively, outboard of said
supporting members, the large ends of said conical

25

~drums being located proximate to said supporting

members and the central axes of S&Id conical drums

sloping downwardly as the axes - approach the .
small, outer ends ‘of said conical drums and being -

‘disposed in a plane apprommately parallel to sald |

first plane,

means rotatably supporting said conical drums on smd
supporting members for rotation of said conical

~ drums on their central axes, the cutting radii of said
drums being approximately tangent along substan-

tially the entire length of each drum to a plane pass-
ing below the drums normal to said first plane and =~

. the point of tangency of the cutting radius of the
-~ large end of each conical drum with said latter plane

drum with said later plan and

- mism extending between the large end of each con-

ical drum and the ad]ace:nt end of the cylmdrl‘.,al |

drum for driving said drums in rotatlon

3 A grading machine compnsmg
a vehicle,

a normally horlzﬂntal mtary, cyllndncal c:uttmg drum.

at the front end of said vehicle having its central

- axis in a plane approximately normal to a longltu-
dinal axis of the vehicle,

a drum supporting frame on Sa1d vehicle mcludmg a
55

pair of supporting members straddling the ends of

said drum and means rotatably supporting the ends
of said drum on said supporting members. for rota- .

tion of the drum on its central axis, o

a pair of rotary, conical cutting drums at the ends of
said cylindrical drum, respectively, outboard of said
supporting members,. the large ends of said conical
~drums being located proximate to said supporting
members and having approximately the same cutting
rtadius as said cylindrical drum and the central axes
of said conical drums sloping dowawardly as the

axes approach the small, outer ends of said conical -

40
- being proximate to the point of tangency of the cut-
ting radius of the adjacent end of said. cylmdrlcal -

o _'means including a rotary power fransmission mecha- c
g 45 | |
- a narmally horlzunutal rotary, cyhndrmal {:uttm'ﬂr drum

50-._'_ .

60

drums and being dlsposed in planes apprommately -

parallel to said first plane;

‘means rotatably supporting said conical drums on said

supporting members for rotation of said conical

~drums on their central axes, the cutting radii of said

- end of each conical drum with said latter plane bemﬂr |

drums being approximately tangent along substan-

tially the entire length of each drum to a plane pass-

ing below the drums normal to said first plane and
75

the point of tangency of the cutting radius of the

. proach the small,

) .

- 'large end of each conical drum Wlth said latter plane
- being proximate to the point of tangency of the cut-

ting radius of the adjacent end of said cylmdncal
drum with said latter plane,and =~ =

" means including a rotary power transmission mecha-'

- mism extending between the large end of each con-
“ical drum and the adjacent end of the cylmdmcal

' drum for driving said drums in rotatlon
. _4 A gra.dmcr ma.chme compa'lsmg -

a vehicle,

B a normally horizontal, rotary, cylindrical Cﬁttlﬂg drum

at the front end of said vehicle having its central axis
in. a plane approxuna_tely narmal. to a longitudinal :
‘axis of the vehicle, = |

'- '_ra drum supporting frame on said Vehlcle including a

 pair of supporting members straddling the ends of
‘said drum ‘and means rotatably supporting the ends -
- of said drum on said supportmg members for rota-
~ tion of the drum on its central axis,

 a pair of rotary, conical cutting drums at the ends of

said cylindrical drum, respectively, outboard of said
“supporting members, the large ends of said conical

drums bemg locatad pmxunate to said suppor.tmg
= -'mle,mbers and having approximately the same cutting

~ radius ias ‘said cyhndncal drum and the cenfral axes
- of said conical drums sloping downwardly as the axes
approach the small, outer ends of said conical drums

-~ and being disposed approximately in said first plane,
- mieans mtatably supporting said conical drums-on said
__BUPPOIUIlg members for rotation of said conical .

‘drums on their central axes, the cutting radii of said

~ drums being approximately tangent along substan- =

tlally the entire length of each drum to a plane pass-~

. ing below the drums normal to said first plane and
35

| the point of tangency of the cutting radius of the large

~ end of each conical drim with said latter plane being -

proximate to the point of tangency of the cutting
" radius of the adjacent end |o_f said cylmdrmal drum

. with said latter plane, and
‘means including a rotary power transmission mecha- o

- nism extending between the large end of each conical
drum and the 4ad]a,cent end of the cylmdncal drum |
for dnwng said drums in rotation. |

5. A grading machine oompnsmg
‘a vehicle,

~at the front end of said vehicle having its central axis

- in a first plane approximately’ normal to a 101101—

~ tudinal axis of the vehicle, .
a drum supporting frame on said vehicle mcludmg a
" pair of hollow supporting members straddling the
- ends of said drum and means rotatably supporting
the ends of said drum on said supporting members
for rotation of the drum on its central axis,

‘a pair of rotary, conical cutting drums at the ends of-

- said cylindrical drum, respectively, outboard of said
supporting members, the larse ends of said conical
drums being proximate to said supporting members
and having approximately the same cuiting radius as

. said cylindrical drum and the central axes of said

~conical drums sloping downwardly as the axes ap-
outer ends of said conical drums and
being disposed approximately in said first plane,

. means rotatably supporting said conical drums on sald
- supporting members for rotation of said conical

drums on their central axes, the cutting radii of said
~ drums being appmxunately tangent along substan-
| hally the entire length of each drum to a plane pass- -
- _ing below the drums normal to said first plane and
the point of tangency of the cutting radius of the large

pmmma;te to the point of tangency of the cutting

 radius of the adjacent end of said cylindrical drum

with said latter plane, and __
‘means for drmng sald drums in mtatlon mcludmg a -
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gear rotatably mounted in each supporting member
for turning on the central axis of one of the adjacent
drums, means drivably connecting each gear and said
one adjacent drum, means including a universal joint
drivably connecting each gear and the other adjacent

plane,

O
QO

means rotatably supporting said conical drums on said

supporting ‘members for rotation of said conical
drums on their central axes, the cutting radii of said
drums being approximately tangent along substan-

5 t1ally the entire length of each drum to a plane pass-
drum, a drive shaft rotatably rsuppm'ted in each sup- ing below the drums normal to said first plane and
porting member and mounting a pinion meshing with the point of tangency of the cutting radius of the
the adjacent gear, said drive shafts extending beyond large end of each conical drum with said latter plane
the peripheries of said drums, and means on said ve- being proximate to the point of tangency of the cut-
hicle for driving said shafts in rotation. 10 ting radius of the adjacent end of said cylindrical

6. A grading machine comprising: drum with said latter plane, and
a vehicle, means for driving said drums in rotation including a
a normally horizontal, rotary, cylindrical cutting drum gear rotatably mounted in each supporting member
at the front end of said vehicle having its central for turning on the central axis of said cylindrical
axis in a first plane approximately normal to a longi- 15 drum, means slidably connecting each gear and said
tudinal axis of the vehicle, cylindrical drum, means including a universal joint
~a drum. supporting frame on said vehlcle mcludmg drivably connecting each gear and the adjacent coni-
pair of hollow supporting members straddling the cal drum, a drive shaft rotatably supported in each
ends of said drum and means rotatably supporting supporting member and mounting a pinion meshing
the ends of said drum on said supportmﬂ members o with the adjacent gear, said drive shaft extending be-
for rotation of the drum on its central axis, yond the peripheries of said drums, and means on said
a pair of rotary, conical cutting drums at the ends of vehicle for driving said shafts in rotation.
said cylindrical drum, respectively, outboard of said
supporting members, the large ends of said conical References Cited in the file of this patent
drums being lp'cat;ed pr-oximlrftte to said supporting oz UNITED STATES PATENTS
members and having approximately the same cut-
ting radius as said cylindrical drum and the central 720,841 Pawel oo ___ . _____ e Feb, 17, 1903
axes of said conical drums sloping downwardly as the
axes approach the small, outer ends of said conical FOREIGN PATENTS
drums and being dwposed approximately in said first gg 851,669 Great Britain . ______. Oct. 9, 1960
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