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This invention relates to improvements in
earth-moving implements of the typeknown gen-
erally as “bulldozers.”’

A Bulldozer is & blade mounted in front of a
fractor; preferably of the continuous-tread type.
Whenr impelled” by the tractor it can do many
things which call for moving earth, such as level-
ling ground, digging holes, pbuilding roads on the
Tevel or carving them in the sides of hills.

Up to the present, two general types of bull-
dozers have beerr developed. Ore is the straight
pulldozer i which the blade is mounted perpen-
dicular to the patly of nrovement of the tractor
and’ is used mostly for moving earth and for
levelling orscraping. 'The other isthe angle bull-
dozer in which the blade is set at ano inclined
angle to the path of movement of the tractor and
is used mostly” for digging into banks of earth
and for moving the earth over the Iow side of a
cut in road building: Each of these types of bull-
dozers is limited to certain kinds of work, and
nrost jobs call for the use at some time of both:
types: This has meant that either an extra blade
must be carried along in a truck to replace the
other type of blade, or-a form of mounting must
be provided: so that the blade can be swung’ to
either side from its straight position and used for
poth purposes. Carrying an extra blade means
transportation problems and operator’s time in
changing fromr one to the other.
Plade mounted to function in' one position as a
straight bulldozer and in an inclined position as
an angledozer leads to an inefficient operation.

Arr angle bulldozer cannot become an efficient
straicht” pulldozer merely by Having’ its blade
placed straight. In the first place, the blade of
an angle bulldozer must be longer than that of
% straight bulldozer because it should extend at
an angle for the full width of the tractor. It
such- a long blade is moved into a straighit-across
position it is' much too- wide: for the tractor to
push- when digging. A corollary is that if a
straisht bulldozer of proper widtlr were set at an
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angle to use it as an angle bulldozer, the earth .

will' be'spilled in the path of the tractor track or
wheels because as an angle bulldozer the blade
is too short. Another fault of the conventional
adjustable angle bulldozer arises from the fact
that the digging corner: of the blade is so far out
in front of the tractor itself that 15 to 20 percent
of the power is lost. Also, the blade nrust be sus-
pended from a supporting frame light enough
not to-be too great a weight or-dragron the front
of the tractor. If it is made light it will not be
sturdy’ enough to stand the maximum power the

55

 of the blade.

f withr any fange to- hold the dirt in.

tractor is capable of exerting at the cutting edge.
Thus. efficiency has had to be sacrificed with all
the prior art devices:and a makeshift operation
has resulted.

One important object of the present invention
is'to. provide a new kind of bulldozer which can
operate at full efficiency in performing all the
prineipal functions: of the-straight and the: angle
type. bultdozer, and whieh, in addition, can per-

0. forim mew functions not achieved heretofore.’

Anoether important problem related to the use
of eartii-moving machines and' solved' by this in-
vention is that heretoforethe power of the tractor
ligs Been: sufficient to: carry far more earth than
the-bulldozer blade could keep in- front of it. An
ordinary bulldozer Hlade possesses: a small earth-
carrying ecapacity; and affer this capacity is
reached, the-earth is Tost around the edges of the .
Blade: Vertical end plates to retain the earth
are not satisfactory except itr-about ten percent
of the cases, and the usual experience is that the
operator soorr cuts them off and abandons them.
Anranglebulldozer has evenless carrying capacity
Pecause the earth sloughs: off’ the trailing cormer
Due to the fact that the blade in
previous angle bulldozers had to be made so that
either edge could be used for- excavation by
changing the posifion of the blade, it was nob
possible: heretofore to provide an angle bulldozer
The low
capacity of the prior art bulldozer blade required
many sdditional trips to carry a load of dirt as
compared: with the number of trips: necessary to
carry the same load with' my improved device.
Therefore: an: important object of my invention
is to get increased carrying capacity: into-a bull-
dozer so that -earthy which has been cut from a
bank or scraped up-from a surface can be carried
any desived: distance: without losing it out of the
howl, and so that it can be-dumped over a bank
without losing it out the bowl as the tractor is
swungto theside:

Another important object of this invention is
to provide @ bulldozer which without-any changes
or adjustments can dig from either edge or can
serape or- level, furctions which: heretofore have
beenr accomplished only with partial efficiency
and ther onlyby-changes and adjustments which
ustally have required two men to stop what they
were doing and spend' time: changing blades or
adfusting: the Blade. Thus by my invention I
provide a: bulldozer whiclr combines in one blade
ready for instant use as an angledozer blade
section to cut' into a right or g left bank and hav-
ig- @ vertical blade at the outer edge of each
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angle blade section for making g simultaneous,
substantially vertical cut in the bank.

Another important object of my invention is
to provide a bulldozer in which the center set-
back portion of the blade can be lowered into
cutting position where a powerful scraping or
digging action is required in front of the tractor.
With present-day bulldogzers it is impossible to
scrape generally horizontally with a short central
poriion of the blade. Either the whole blade
must be used or one or the other corners may be
lowered to dig. By my invention I provide a bull-
dozer in which the effective cutting width of the
blade can be reduced without substituting an-
other shorter blade or in any way reducing the
carrying capacity of the implement.

Another object of my invention is to improve
the levelling characteristics of a bulldozer by
providing side blade sections extending at an
angle to the central generally transverse blade
section so that when pushing earth along a sur-
face having transverse gullies the angularly ex-
tending side sections will support the whole blade
and prevent it from dropping into the gullies as
the earth fills them in.

Other objects of my invention are to provide
8 bulldozer with a blade which can be tipped
forward and back, tilted from side to side, and
raised or lowered at its corners: to provide a
bulldozer in which the power is always near the
blade and is applied directly to the portion which
is cutting or secraping; and to provide a more gen-
erally efficient and versatile bulldozer.

Other objects and advantages of this invention
will become apparent from the following descrip-
tion, which is given in accordance with U. 8. Re-
vised Statutes, section 4888 as a detailed descrip-
tion of a specific embodiment of the invention,
but which is not intended to limit the scope of
the appended claims.

In the drawings:

Fig. 1 is a plan view of a bulldozer embodying
my invention, the tractor being only generally
indicated, since any appropriate type of tractor
may be used;

Fig. 2 is a side view in elevation of the bull-
dozer shown in Fig. 1;

Fig. 3 is a view in front elevation of the same;

Fig. 4 is a view in perspective of the improved
device attached to one form of mounting means;

Fig. 5 is a side view in elevation similar to Fig.
2, showing the blade tilted back so that the cen-
ter portion alone is used to dig or to scrape;

Fig. 6 is a front view similar to PFig. 3, showing
the blade tilted back to the digging position
shown in Fig. 5;

Fig. 7 is a front view similar to Fig. 3 except
that the blade is tilted sideways;

Fig. 8 is a side view of the blade and its mount-
ing means when in the position shown in Fig. 7;
and
‘ Fig. 9 is a plan view of an alternative form of

arcuate blade.

Broadly speaking, these drawings show an
earth-moving implement adapted to be mounted
on and propelled in front of a power-driven ve-
hicle 19, comprising a cutting blade having a cen-
tral set-back section 33 generally extending par-
tially across the front of said vehicle, and side
sections 34 extending forwardly and at an angle
to said central section 83 (see Fig. 1), all of said
sections lying in substantially the same plane
(see Fig. 7); a concave body portion 36, .37, and
38 extending upwardly from said blade sections

(see Fig. 2), an upwardly and forwardly extend-
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ing cutting blade section 40 mounted adjacent
the outer end of each of said angular blade sec-
tions 34 (see Fig. 4), arms 14, (5, 8, ete. for
mounting said implement on said vehicle, and
lifting means 11 for raising and lowering said im-
plement. The arms I8 may be shortened to tilt
the cutting blade about an axis generally parallel
with the driving axle of the tractor 10 so that the
central section 33 of the cutting blade is lowered
in relation to the outer extremities of the side
cutting sections 34 (see Figs. 5 and 6).

Referring more specifically to the illustrative
device in the drawings, the tractor 10 is a con~
ventional, continuous track type of tractor, such
as provides the impelling means for any of the
bulldozers now in use. A pulley system {f is
mounted on the front of the tractor {10 and sup-
ports the block 12 which is pivotally fixed to the
bulidozer frame member #3. The rigid support
arms 14 and 195 are each fastened to the driving
frame of the tractor 10 by a ball and socket joint
{6 which permits movement up and down and
also permits a limited relative sidewise movement
when in the position shown in Fig. 8. The oppo-
site end of each of the arms 14 and 15 is con-
nected to the bulldozer frame at the joint I71.
The bulldozer is supported and adjusted relative
to the arms 14 and {5 by the spacer members 18,
which are rotatable and engage the exteriorly
threaded rods 9 with their interior threads 20,
The upper threaded rods 19 are connected with
ball-and-socket type joints 21 near the top cor-
ners of the bulldogzer side frame members 22 and
the lower threaded rods 18 are pivoted at 24 to o
bracket 25 secured on each of the arms 14 and (5.
Cross braces 26 hold the bulldozer frame in lat-
eral alignment with the tractor. These braces
are pivoted at 27 to the arms 14 and (5 and have
ball and socket joints 28 where they connect to
the bulldozer frame cross member. (3.

The bulldozer frame should be sufficiently
strong fo support the cutting blade properly at
all points. The one illustrated here is composed
of the lower horizontal cross-member 13, a simi-
lar upper member 30, vertical corner posts 31,
and side frame members 22 and 28 which are tied
together at the front by the heavy vertical cut-
ting plate 32. There may be as many additional
supporting braces as a designer may choose but
those shown here have proven adequate in use.

The bulldozer blade consists preferably of
three blade portions: a center set back portion
33, and two sloping side portions 34 and 34, which
extend at an angle out from and forward of the
center portion 33. Concave body portions 36,
31, and 38 extend upwardly from these blade por-
tions. Although any dimensions may be used, I
have found that a very efficient blade is made by
having each of these three cutting blade portions
about four feet long and the concave portion
about three feet high. = A good angle for the for-
wardly extending side blade sections 34 in rela-
tion to the central blade section 33 is about 30
degrees, as shown in Fig. 1. When viewed as in
Figs. 2, 3 or 7 all of the cutting blade edges 33
and 34 lie in substantially the same plane.
Mounted adjacent the outer end of each of the
side sections 84 is the forwardly and upwardly
extending cutting plate 32, having a cutting edge
48 which can be used for cutting vertically into
the sides of hills.

Another form of blade which can accomplish
many of the features of this invention is one
essentially like the above where each section 36,
31, and 88 is curved instead of being straight,
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Gee Fig. 9. :Such ra ‘blade hasgood digging and
earth-carrying :¢haracteristios:and :is intended 4o
eome ‘within the sscope ©f :the -claims :appended
hereto. Except :for ‘the :fact that more welding
would rbe invelved the sections 133 :and 134 could
be -divided 1up :into :more ssections .and :still ac-
complish the xesults :0f my invention. An im-
portant feature of this invention is:thefact that
the cutting blade slopes inwardly at each -outer
edge:and thatthese inwardly:sloping:sections.are
joired by @ straight or rgently :curved central:set
back bladexection.

‘IPhe ‘blade :as :sirown: in ithe .drawings dinecludes
two angularly set isections 34 :which :are set to
cutiinthe manner of :an :angledozer. If -the two
blades:37 and 38 came togethrer st :an angle:like
&'V, many of ithe.6bjections already noted :about
angle bulldozers-would-apply, with the additional
objection :that not very ‘much ¢f -a bowl would
be formed for:carryingdirt. "The:set back center
portion 36 -extending partway across the front
of the ‘tractor 40 gives-depth to the dirt-carrying
bow! :and ~also renders it possible to place the
cutting Glades 'very ‘close o ‘the tractor, so that
the power is -applied 'fo ‘the :ends ‘of the blades
36 and 37 through arms !4 and 5 which are
practicdlly 'no ‘longer ‘than ‘'those in use on
ordinary straight ‘bulldozers -and ‘can be just as
sturdy. TIn-other ‘words, ‘the cutting is done by
5 *blade ‘which ‘is‘close in*to:the tractor, is ready
to ‘use for -angle *dozing or straight cuftting; and
is niot ‘'one pivoted as-in-the prior -art at the end
of = ‘frame -set -far enough out in front of the
tractor so'that there is clearance for the operator
to tilt it to either side when-using it-as an angle-
dozer for-digging-on-opposite’banks.

Among other things, what .my invention has
done is to put carrying capacity into a bulldozer
plus providing an angledozer on either side ready
for immediate use without any adjustment by
the operator. )

Figs. 5 and 6 illustrate how with my device it
is possible to cut down therdigging widthto sub-
stanitially that-of the middletblade section 33:plus
2 <small ‘bit rof -the -angularly set -adjacent ‘blade
sections 34. "This is-done-by Shortening ‘the -arms

18 which tilt the implement about an axis gen-
erally parallel with the driving axle of the tractor
{6. In other words, it raises the outer ends of

the blade sections 34 in relation to the blade

section 33. In Figs. 5 and 6 the blade is in this
tilted position ready to be pushed forward by the
tractor. The depth of cut can be regulated by
the cable 11. As the tractor moves forward the

dirt will roll up in front of the concave section ¢

36 and spread sidewise into the sections 3T and
38. The digging will be confined mostly to the
earth below the blade section 33.

Fig. 2 illustrates another advantage of this con-
struction where the forwardly extending side
blade sections 34 serve as runners or supports for

the center blade section 33 and prevent the blade

from dropping into transverse ruts 41 in the road.
The result is that the earth in the bowl will fall
into these ruts and soon the surface will be
smooth and packed.

The adjustment shown in Figs. 7 and 8 is
useful where a road is being cut in a side hill
and the blade should be set at an angle relative
to the transverse axis of the tractor 10. By
raising the blade vertically (by means of the
pulley 11) and by shortening one of the adjust-
ing members 18 relatively to the other, the natural
adjustment of equilibrium will tilé the blade to
one side as shown in Figs. 7 and 8. There the
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blaide :portion 31 s (consitderably lower than the
blade rportion 38, and the wentire ‘blade may ‘be
as ‘high above sthe ground @s ‘s -tesired, liniited
only by the héight rof the ;pulley system .

“The great versatility:of ‘the \invention :renders
it capable of wse in many ways \in :construction
work which theretofore ‘have :either ‘been im-
possible or thave required -severdl different ‘types
of machines.

Irelaim:

1. An earth cutting and ‘moving implemenit
adapted to bemounted on:and propelted :in:front
of :a power-driven wehicle, :comprising :a cutting
bladezlyingfsubstanti'a;llyin;one'.plane:and-ibeing..of
generglly:arcuate shape when:viewed in'plan:with
the.outer:side:portionsof-the blade.pointing:ahead
of the -central iportion of ithe :blade as mounted
on-said vehicle;side arms secured ‘to said vehicle
slong:its sside-and .extending sforward ; transverse
pivotal ‘conmecting mmeans securing said cutting
plade o the forward wends :of :said .side -arms;
support.armsitransversely ;pivoted to:said cutting
blade sat spoints spaced :apart from ‘where said
side arms-are connected to said blade,and ‘pivoted
to the ‘forward :ends of :said .side arms aft cof
where the blade is: connected thereto; and means
for -chianging ithe length :of :said support arms in
relation to-that :portion-ofsaid :side arms which
lies :between their forward rends: and where :said
support ;arms :are ssecured ito it; -whereby 'said
arcuate.cutting blade may be rotated about:said
transverse pivotal cconnecting means #o bring:the
central portion:of said Jblade:into -a:lower cutting
position than :is .outer :side .portions thereby re-
ducing :the :effective -cutting width-of :said blade.

:2.. An earth -cutting :and moving :implement
adapted to-be mounted:on.and propelled:in front
of -8 ‘power-driven wehicle, :comprising a cutting
blade lying csubstantially in one plane and ‘being
of :generally -arcudte shape when:viewed in:plan
with the outer side portions-of the JHlade pointing
shead -of the central ‘portion 'of :the blade -as
mounted-on-sdid vehicle:and having an upwardly
and forwardly -extending -cutting ‘blade :section
mounted adjzcent the -outer -end-of -each vof :said
outer-side portions ef-the blade; side-armssecured
to-said vehicle -along ‘its sifle-and extending ‘for-
ward; transverse pivotal connecting means secur-
ing said cutting blade to the forward ends of said
side arms; support arms transversely pivoted to
said cutting blade at points spaced apart from
where said side arms are connected to said blade,
and pivoted adjacent said side arms aft of where
the blade is connected thereto; and means for
changing the length of said support arms in
relation to that portion of said side arms which
lies between their forward ends and where said
support arms terminate; whereby said arcuate
cutting blade may be rotated about said trans-
verse pivotal connecting means to bring the cen-
tral portion of said blade into a lower cutting
position than its outer side portions.

3. An earth-moving implement ‘adapted to be
mounted on and propelied in front of a power-
driven vehicle, comprising a cutting and carrying
plade having a central cutting section extending
partway across the front of said. vehicle, and a
side cutting section for each side with the cutting
edge lying in substantially the same plane as the
cutting edge of the central section, each side
section being connected to said central section
at its inner end and extending forwardly and
outwardly from said central section to provide
at each side of said implement 2 cutting edge
generally angular in relation to the fore and aft
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axis of said vehicle; arms for mounting said im-
plement on said vehicle; transverse pivotal con-
nections between said arms and said blade ; and
bracing means for supporting said blade in fixed
relation with respect to said arms; said bracing
means including means for adjusting said blade
about an axis generally parallel with the driving
axle of said vehicle whereby the central cutting
section of said cutting blade may be lowered or
raised in relation to the outer extremities of said
side cutting sections.

4. A materials moving implement adapted to
be mounted on a power-driven vehicle and pro-
belled by the same, comprising a cutting, push-
ing and carrying blade having a central section
extending part-way across said vehicle, and a
side section for each side with the cutting edges
lying in substantially the same plane as the
cutting edge of the central section, each side
section being connected to said central section at
its inner end and extending forwardly and out-
wardly from said central section to provide at
each side of said implement a cutting edge gen-
erally angular in relation to the fore and aft
axis of said vehicle; means for mounting said
implement on said vehicle; transverse pivotal
connections between said means and said blade;
and bracing means for supporting said blade in
predetermined relation with respect to said
mounting means; said bracing means including
means for adjusting said blade about an axis
generally parallel with the driving axle of said
vehicle whereby the central cutting section of
said blade may be lowered or raised in relation to
the outer extremities of said side cutting sections.

5. A materials moving implement adapted to be
mounted on a power-driven vehicle and propelled
by the same, comprising a cutting blade lying
substantially in one plane and being of gen-
erally arcuate shape when viewed in plan with
the outer side portions of the blade pointing
ahead of the central portion of the blade as
mounted on said vehicle; side arms secured to
said vehicle along its side; transverse pivotal
connecting means securing said cutting blade to
the ends of said side arms; bracing means trans-
versely pivoted to said cutting blade at points
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spaced apart from where said side arms are con-
nected to said blade, and pivoted to said side
arms to form a brace; and means for changing
the length of said bracing means whereby said
arcuate cutting blade may be rotated about said
transverse pivotal connecting means to bring the
central portion of said blade into a lower or
higher cutting position than its outer side
portions. '

6. An earth cutting and moving implement
adapted to be mounted on and propelled in front
of a power-driven vehicle, comprising a cutting
blade lying substantially in one plane and being
of generally arcuate shape when viewed in plan
with the outer side portions of the blade pointing
ahead of the central portion of the blade as
mounted on said vehicle; a side arm secured to
sald vehicle along each side; transverse pivotal
connecting means securing said cutting blade to
the ends of sald side arms; a bracing means on
each side of said vehicle transversely pivoted to
said cutting blade at points spaced vertically
apart from where said side arms are connected to
said blade for supporting said blade in predeter-
mined relation with respect to said arms ; and
means for changing the length of one or both
of said bracing means in relation to the length
of said side arms; whereby said arcuate cutting
blade may be rotated about said transverse pivotal
connecting means as well as about an axis ex-
tending on the fore and aft line of said vehicle
to bring the central portion of said blade into
a lower or higher cutting position than its outer
side portions or to lower one corner into a lower
cutting position than the other corner.

ROBERT A. PETERSON.
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