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Our invention relates to new and useful
improvements in bank graders. . .,
Our invention is primarily designed for
use in connection with Mississippi River flood
6 prevention work, in which it is necessary to
grade the banks to a long and rather gentle
slope, exténding this slope below the water
line, and covering it with concrete slabs,
. which are laid like clapboards, with the over-
10 lying edges down-stream. ’
Heretofore it has been possible to grade
only above the water line, and hence only at
low water. The principal object of our in-
vention is to provide a bank grader which
15 can used accurately under water, and hence

at all times. This we accomplish by means .

of a gauge on the boom, and by setting the
boom to the slope of the desired bank. Hence
we do not have to see into the muddy water

20 and can use our grader at all times. ,
In addition to our principal object, we

have worked out a number of novel a}nd use- .
ful details, which will be readily evident as’

the description progresses.
25 The invention consists in the novel parts,
and in the combinations and arrangements
thereof, which are defined in the appended
claims; and of which one embodiment is
exemplified in the accompanying drawings,
80 which are hereinafter particularly described
and explained.
Throughout the description, the same ref-
erence number is applied to the same member
or to similar members.
3 Figure 1 is a side elevation of a bank grad-
er embodying our invention. ©
Figure 2 1s a plan view of a bank grader
embodying our invention, parts of the main
scow and the pontoons being cut away to
eliminate excessive width in the figure.

Figure 3 is an enlarged rear elevation,
partly in' section, of the handle mounting,

- taken along the lines 3—3 in Figure 2.
Figure 4'is a miniature sketch showing the

general proportions of the scow and the pon-

toons. n o _
Referring to the drawings, it will be seen

40

45

that 10 is the scow which carries our ma-

chinery. This scow is of very considerable

5 length'in the up-and-down:stream direction,

1929. Serial No. 368,102,

to permit great longitudinal travel of the
grading machinery. The scow is an impor-
tant feature of our invention, as it enables

the graded material to be scraped down hill. 1

Lashed to the ends of this scow, in any con-
venlent manner, are long and wide pontoons
11 and 12, part of their width being cut away
in Figure 2. These pontoons serve the pur-
pose of regulating the distance of the ma-

chinery from that portion of the bank to be.

graded and that portion of the bank already
graded. . : i
13 and 14 are tracks running the entire
length of the scow 10. On these tracks op-
erate four trucks 15 to 18, which support the
base 19. A turntable 20 rotates on this base,
on rollers 21. This turntable carries the mo-
tors or engines or other means (not shown)
for actuating the machinery for propelling
the base along the tracks, and the various
winches to be hereinafter referred to. _
The turntable also carries an A-frame 22,
and a boom 23, with its foot pivoted at 24
to the turntable, - : :
- A boom hoist rope 25, actuated by a boom
hoist winch 26, serves, at the will of the op-

erator, to determine the angle of inclination

of the boom, .
A scraper-blade 27 is affixed to the bottom

end of a scraper handle 28. This scraper

handle is in two parts, as shown in Figure 3,
which figure also see for the following de-
scription of the mounting of the handle.
Each member of the handle operates freely
through a saddle block 29. Each saddle
block is pivoted in a bearing 30, both bear-
ings being in carriage 81. The two saddle
blocks also support a shaft 32. The carriage
31 carries eight wheels 88 which run on tracks

"~ 34 on the lower side of the boom 23. A

sheave 35 is mounted on shaft 82. The pur-
pose of this sheave will be explained later
herein.

The bifurcated handle and the two inde-
pendently journaled saddle blocks form an
important feature of our invention, as they
permit a certain degree of twist in the scrap-
er-blade when it strikes an obstruction.

The control of our grader is effected by the

pontoons and propelling machinery already
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described, and by five winches and six ropes
about to be described.

The distance of the scraper-blade 27 from
the boom 23 is determined by winch 88 and
rope 39, which passes through various un-
numbered guides and around sheaves 41, 35
and 42, to an anchorage on the carriage 31.
That reach of rope 89 which lies between
sheaves 41 and 35, has, at sheave 35 in Fig-
ure 1, been slightly offset from its actual
position, so that it shall not interfere with
other lines of the figure. This reeving of
rope 39 is an important feature of our in-
vention, as it serves as a_safety device, in
case rope 44, to be hereinafter described,
should break. :

The position of the carriage on the boom is
determined by winch 43 and rope 44, which

jasses through various unnumbered guides
and around sheave 45, to an anchorage on the
carriage; and also by rope 46, which passes
over sheave 47 to an anchorage on the car-
riage.

The dragging of the scraper-blade 27 is
effected by winch- 48 and rope 49, which
passes through fairlead 50 to an anchorage
on the scraper. :

The scraper may be hauled backward to
begin another cycle by the back haul mecha-
nism, which consists in a winch 51 and rope

- 52, which passes over various unnumbered

35

guides and around sheave 53, to an anchorage
on the scraper. .
Although, in the preferred embodiment of
our invention, sheaves 41 and 53 are arranged
side by side, as shown in Figure 2; yet, for
simplicity in demonstrating the reeving of

_ ropes 39 and 52 in Figure 1, we have shown
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sheave 53 slightly displaced from its actual
location. : '

The operation of our invention is as fol-
lows. The pontoons are adjusted, so that
one, 11, rests firmly against that part of the
bank not yet graded, and the other, 12, rests
firmly against that part of the bank - which
has already been
scow 10 is at such a distance from shore that
the grading to be done is all within the
scope of the length of the boom 23.

The boom is then set, by means of winch
96 and rope 25 to the proper angle, i. e. exact-
1y the angle to which the bank is to be graded.

The machinery is moved to that end of the
scow which lies toward the completed work.
An operator on the foot of the boom, by con-
trolling winch 43, gradually moves the car-
riage 31 from the outer end of the boom 23
toward the scow, during the scraping opera-
tion, and at the same time so regulates winch
38 as to keep a uniform length of handle al-

ways projecting above. the saddle blocks 29,
~ thus insuring

that the scraper 27 will scrape
a bank parallel to the tracks 34.

‘Another operator, located on the turntable
20, controls the actual scraping by means of

graded;.and so that the
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winches 48 and 51. This scraping is done
by moving the scraper 27 toward the scow
synchronously with the motion of the car-
riage 31. This synchronous motion is read-
ily accomplished by maintaining the handle
at some unvarying inclination.

The winches can be differently distributed
to the two operators, if desired, or the stand
of one or both of them moved to some other
position in the apparatus.

After each swath has been scraped, the
machinery is propelled along the tracks to a

- position to scrape the next swath.

The same machine is also employed as a

-simple derrick, to lay the concrete slabs be-

fore mentioned.’

Having now described and illustrated one
form of our invention, we wish it to be under-
stood that out invention is not to be limited to
the specific form or arrangement of parts
hereinbefore described, except in so far as
such limitations are specified in the ap-
pended claims.

We claim: ,

1. In a grader, the combination of: a main
base; ‘a boom, pivoted thereon; means for

70

80

90

adjusting at will the inclination of the boom;

a runway, lengthwise of the boom; a car-
riage, adapted to travel on this runway;
means to move the carriage back and forth
along the runway; a handle, mounted to
swing and reciprocate with respect to this
carriage; means to swing the handle; means
to reciprocate the handle; and a scraper-
g%ade, mounted on the lower end of the han-

e.

2. In a grader, the combination of : a main
base; a boom, pivoted thereon; means for
adjusting at will the inclination of the boom;
aTunway, lengthwise of the boom ; a carriage,
adapted to travel on this runway; means to
move the carriage back and forth along the
runway; a handle, mounted to swing and
reciprocate with respect to this carriage;
means to swing the handle; means to recip-
rocate the handle; and a scraper-blade,
mounted on the lower end of the handle, and
facing toward the main base.

3. In a grader, the combination of : a boat;
a boom, pivoted thereon; means fur adjust-
ing at will the inclination of the boom; a
runway, lengthwise of the boom; a carriage,
adapted to travel on this runway; means to
move the carriage back and forth along the
runway; a handle, mounted to swing and re-
ciprocate with respect to this carriage; means
to swing the handle; means. to reciprocate
the handle; and a scraper-blade, mounted on
the lower end of the handle.

- 4, In a grader, the combination of : a boat;
a main base, adapted to traverse the boat; a
boom, pivoted on the main base; means for

100
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adjusting at will the inclination of the boom; .

a runway, lengthwise of the boom; a car-
riage, adapted to travel on this runway;

130
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means to move the carriage back and forth
along the runway; a handle, mounted to

- swing. and reciprocate with respect to.this
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‘carriage; means to swing the handle; means

to reciprocate the handle; and a scraper-
(lﬁade, mounted on the lower end of the han.

e. S
5. In a grader, the combination of: a scow;
pontoons, attached .to the ends of the scow,
to butt against the bank being graded, where-
by to hold the bank-grader in a fixed posi-
tion with respect to the bank; a main base,
adapted to traverse the scow; a boom; piv-

oted on the main base; means for adjusting

at will the inclination of the.boom; a run-
way, lengthwise of the boom; a carriage,
adapted to travel on this runway; a handle,
mounted to swing and reciprocate with re-
spect to this carriage; means to swing the
handle; means to reciprocate the handle; and

a scraper-blade, mounted on the lower end

of the handle. i o
~ 6. In a grader, the combination of : 8 main
base; a boom, pivoted thereon ; means for ad-

justing at will the inclination of the boom; a

runway, lengthwise of the boomj; a carriage,
adapted to travel on this runway; means to
move the carriage back and forth along the
runway ; two saddle blocks, mounted for in-
dependent rotation on the carriage, and each
adapted to receive slidably one member of
the handle; a handle, consisting of two par-
allel members, and mounted in the saddle
blocks to swing and reciprocate with respect
to this carriage; means to swing the handle;
means to reciprocate the handle; and a scrap-
er-blade, mounted on the lower end of the
handle. o : o

" 7. In a grader, the combination of: a main
base ; a boom, piveted thereon; means for ad-
justing at will the inclination of the boom; a
runway, lengthwise of the boom; a carriage,
adapted to travel on this runway; a winch;

a rope running from this winch, over a sheave

near the outer end of the boom; and thence
to an anchorage on the carriage, to-move the
carriage outwardly; means to move the car-
riage inwardly; a handle, mounted to swing
and reciprocate with respect to this carriage;

"means to swing the handle; a second winch
a rope running from this second winch, over

a sheave near the outer end of the boom,
thence over a sheave on the carriage, and

_thence to a hoisting association with the han-

dle; and_ a scraper-blade, mounted on the

© lower end of the handle. .

60
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8. In a grader, the combination of : a main
base; a turntable thereon; a boom, pivoted
on the turntable ; means for adjusting at will
the inclination of the boom; a runway,
lengthwise of the boom; a carriage, adapt-
ed to travel on this runway; means to move
the carriage back and forth along the run-
way; a handle, mounted to swing and recip-
rocate with respect to this carriage ; means to

3

swing the handle; means to,vi‘eciprovc'at,e the -

handle; and a scraper-blade, mounted on the

lower end of the handle.

9. In a grader, the combination of : a main

base; a turntable thereon; a boom, pivoted
" on the turntable ; means for adjusting at will
the inclination of the boom; a runway,
lengthwise of the boom; a carriage, adapted
to travel on this runway ; means to move the
carriage back and forth along the runway; a
handle, mounted to swing and reciprocate
with respect to this earriage ; means to swing
-the handle; means to reciprocate the handle;
and a scraper-blade, mounted on the lower
end of the handle, and facing toward the main
“hase. - :

10. In a grader, the combination of: a
boat ; a turntable thereon ; a boom, pivoted on
the turntable ; means for adjusting at will the
inclination cf 'the boom; a runway, length-
‘wise of the boom; a carriage, adapted to
travel on this runway; means to-move the
carriage back and forth along the runway;
a handle, mounted to swing and reciprocate
with respect to this carriage ; means to swing
the handle; means to reciprocate the handle;
‘and a scraper-blade, mounted on the lower
end of the handle. :

11. In a grader, the combination of: a
boat; a main base, adapted to traverse the
‘boat; a turntable on the main base; a boom,
‘pivoted on the turntable; means for adjust-
ing at will the inclination of the boom; a run-
way, lengthwise of the boom; a carriage,
adapted to travel on this runway; means to
move the carriage back and forth along the
runway ; a handle, mounted to swing and re-
ciprocate with respect to this carriage ; means
to swing the handle ; means to reciprocate the
handle; and a scraper-blade, mounted on the
lower end of the handle, ,

12. In a grader, the.combination of: a
main base; a boom, pivoted thereon; means
for adjusting at will the inclination of the
boom; a runway, lengthwise of the boom; a
carriage, adapted to travel on this runway;
a winch; a rope running from this winch,
over a sheavé near the outer end of the boom.
and thence to an anchorage on the carriage;
a second rope wound the opposite way on this

A

the carriage; a handle, mounted on the car-
riage to swing and reciprocate with respect
thereto; a scraper-blade, mounted on the
lower end of the handle; a second winch; 4
rope running from this second winch, over a
sheave near the outer end of the boom, thence
over a sheave on the carriage, and thence to a
hoisting association with the handle; a third
winch; &-rope running from this third winch,
over a sheave near the outer end the boom,

and thence to an anchorage adjacent the .

junction of the scraper-blade and handle; a
fourth winch; and a rope running from this

70
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same winch, and running to an anchorage on
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"fourth winch to an anchorage adjacent the

junction of the scraper-blade and handle.
13. Ina grader, the combination of: a main
base ; a boom, pivoted thereon ; means for ad-
justing at will the inclination of the boom;
a runway, lengthwise of the boom; a carriage,
adapted to travel on this runway; a winch; a
rope running from this winch, over a sheave
near the outer end of the boom, and thence
to an anchorage on the carriage; a second
rope, wound the opposite way on this same
winch, and running to an anchorage on the
carriage; a handle, mounted on this carriage,

~ to swing and reciprocate with respect there-

15

20

to; a scraper-blade, mounted on the lower end
of the handle, and facing toward the main
base; a second winch; a rope running from
this second winch, over a sheave near.the
outer end of the boom, thence over a sheave
on the carriage, and thence to a hoisting asso-
ciation with the handle; a third winch ; a rope
running from this third winch, over a sheave

- near the outer end of the:boom, and thence to

25

30

_the inclination of the boom ; a runway, length--

40

45

60

an anchorage adjacent the junction of the
scraper-blade and handle; a fourth winch;
and a rope running from this fourth winch
to an anchorage adjacent the junction of the
scraper-blade and handle. ;
14. In a grader, the combination of: a
scow; pontoons, attached to the ends of the
scow, to butt against the bank being graded,
whereby to hold the bank-grader in a fixed
position with respect to the bank; a main
base, adapted to traverse the boat; a turn-
table on the main base; a boom, pivoted on
the turntable; means for adjusting at will

wise of the boom; a carriage, adapted to
travel on this runway; a winch; a rope run-
ning from this winch, over a sheave near the
outer end of the bhoom, and thence to an
anchorage on the carriage; a second rope,
wound the opposite way on:this same winch,
and running to an anchorage on the carriage;
a handle, mounted to swing and reciprocate
with respect to this carriage; and a scraper-
blade, mounted on the lower end of the
handle, and facing toward the scow; a second
winch; a rope running from this second
winch, over a sheave near the otter end of
the boom, thence over a sheave on the car-
riage, and thence to a hoisting association
with the handle; a third winch; a rope run-

ning from this third winch, over a sheave -
near the outer end of the boom, and thence to

an anchorage adjacent the junction of the
seraper-blade and handle; a fourth winch;
and a rope running from this fourth winch

1,748,081

ed to swing and reciprocaté with respect to

this, carriage; means to swing the handle;

means to. reciprocate the handle; and a

scraper-blade, mounted on the lower end of
the handle. - ’ :

16. In a grader, the combination of: a
main base; a boom; a runway, lengthwise of

70

the boom; a carriage, adapted to travel on -

this -Tunway; means to move the carriage
back and forth along the runway; a handle,

76

mounted to swing and reciprocate with re- .

spect to this carriage; means to swing the
handle; means to reciprocate the handle; and
a scraper-blade, mounted on the lower end
gf_ the handle, and facing toward the main
ase.
17. In a grader, the combination of: a

80

main base; a turntable thereon; a boom, on

the turntable; a runway; lengthwise of the
boom; a carriage, adapted to travel on this
runway; a handle, mounted to swing and
reciprocate with respect to this carriage;

86

means to swing the handle; means to re-

ciprocate the handle; and a scraper-blade,
mounted on the lower end of the handle.

18. In a grader, the combination of: a
main base; a turntable thereon; a boom, on
the turntable; a runway, lengthwise of the
boom; a carriage, adapted to travel on this
runway; means to move the carriage back
and forth along the runway; a handle,
mounted to swing and reciprocate with re-
spect to this carriage; means to swing the
handle; means to reciprocate the handle; and
a scraper-blade, mounted on the lower end of
the handle, and facing toward the main base.

19. In a bank-grader, the combination of:
a boat; a main base adapted to traverse the
boat; a turntable on the main base; a boom,
pivoted on the turntable; excavating instru-
mentalities carried by the boom; and two

pontoons, adapted to be lashed to the ends

of the boat, and to butt against the bank being
graded, whereby to hold the bank-grader in
4 fixed position with respect to the bank.

In testimony whereof we affix our signa-

tures. .
WERNER LEHMAN.
CHARLES N. BALLENTINE.
J. W. DAHLGREN.

to an anchorage adjacent the junction of the . -

scraper-blade and handle.

15, In a grader, the combination of: a

main base; a boom; a runway, lengthwise of

the boom; a carriage, adapted to travel on

this runway ; means to move the carriage back -

and forth along the runway ; a handle, mount-
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