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+4::Claims,
1

Our invention- rélates'to hydraulc:€lam shell
‘buckets-wherein ~a “hydrailic- eylinder: is opera-
tively connected to-a: pair-of-buckst sections for
actusting the same to-open and-closed positions.
‘Hydraultcally-operated -tlam ~shell ‘buckets in
general use are generally-actuated only in:a single
direction by ‘hydraulic pressure. That is,:some
such huékets: ‘depend upon the weight of the parts
to open the bucket as the same is‘@ropped to the
ground-and are-closéd by hydratlic pressure, or
such buckets are opened-and-maintained open’ by
‘hydranlic “pressure, ‘but “rely--on closing“for the
weight of the-bucket and/or-any -eontents which
may-he: positioned between: the open’jaws. "Thus,

ulton the hofst to initiate closing, whereby
wictent quantity of mateital is pickéd up
hysthe bucket. “The first-degeribed‘form has the
objection that when uséd under water; it doesnot
necessarily stay entirély open; whereby-awn insuffi-
cient-aquantity: 6fmaterial-is-picked up.

“With the’ foregoing in-view, it-is-an-ebject of
our invention to-provide-an improved hydraulic-
ally-actuated - clam - shell “bucket  whereby “the
bucket Is ‘both opened and -closed: by hydraulic
pressure..

“A-further object is to provide sueh an improved
hydraulically=operated ‘clamshell ‘bueket -which
includes ;2 hydratlic -cylinder -and  piston, said
piston: being operatively connected to the bueket
sections, means-operatively connecting the cylin-
der to the bucket sections-and means for actuat-
ing the cylinder-and piston vertically in epposite
“‘directions 'simultaneously, ‘whereby to-provide :a

quick opening-and closing of the ‘bucket-sections. -

Otherobjects-and-advantagesreside inthe:par-
ticular- structure-of the-invention, combination
and-arrangement of the several parts thereof, and
will be: readily understood by those-skilled in the
art upon -réference ‘to-the attached drawing in
connection ~with “the “following -specification,
wherein the’ invention is-shown, ‘deseribed ‘and
claimed.

In the drawing:

“Figure 1 is-a transverse vertical-sectional view :

“through-a bucket according to the invention, the

‘bucket sections being shown in‘the open positions;

“Figure 2 is a-view like Figure 1, but showing the
bucket sections. in-the-¢losed position;

Figure 3 is a-longitudinal: vertical sectional view

taken substantizlly on theplane of theline 33
of Pigure 2;

‘Figure4*is-a horizontal -sectional:-view' taken
substantially ~on“the ‘plane -of: the line 4.4 of
Pigure'®;
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selid-and spans-the ears.
.are each fixed to tubular sleeves #8” which extend

21,

“Figure 5 is -an .enlarged horizontal -sectional
view taken substantislly on the plane of the line

‘B35 0f Figure 2.

‘Referring: specifically to the drawing, -wherein
like reference characters have been used through-
out the several views to-designate like parts, 10
-designates a eable havinga hook i1 carried by the
‘bight ‘thereof, which is detachably secured to a
plate: {2 depending therefrom. The plate 12 has
journaled - therein  transversely -thereof a -stub

shaft £3, the opposite ends of:which have pivoted

thereto depending:hangers- 18, there ‘being two

‘hangers 44 pivoted to each end of the stub :shaft

13, ‘Thehangers 14 extend:downwardly-and their
Jower-ends are pivoted: by any:suitable-pivot pins

45-to ears 18 fixed tosubstantially identical bucket
seckions 17 of therclam shell bucket. “Each bucket
AT includes: a:-side-wall terminating 4in-an -up-

wardly~direeted ear 18 -when:the bucket is in the

elosed or: Figure 2:position. The:ears 18 of one

bucket:section are disposed laterally. inwardly of

‘the corresponding ears: 48 of the other section,
asisreadily seen in Figure 4. 'Theoutermost ears

18 are fixed to a bucket shaft-portion 19 which is
‘FThe innermostears 18

inwardly along the solid shaft:t8, but which ter-

minate in laterally-spaced relation to each other.

Thus, the: solid shaft t9 and.sleeves. 19’ comprise

a-bucket shaft whereby the bucket seetions (T are
‘hingedly connected together-for swinging move-
‘ment to and from-the Figure 1:and Figure 2. posi-
tion, whereby the hueket is opened and :closed.

‘The plate 12-afaresaid has-fixed thereto. helow

the stub shaft 13,:a. guide member 28 which in

the embodiment iltustrated comprises-an inverted

.eup=shaped member having cylindrical side walls.

A hydraulic cylinder:24 is vertically slidable rela-
tive-to the guide member: 20 inwardly thereof. A
‘hydraulic piston 22 is vertically slidable inwardly
of: the:cylinder. 2f and has a pistan rod 23 de-
pending therefrom and :extending -axially -out-
wardly -and. downwardly: relative to:-the -cylinder
“The-eylinder -2t -is-provided with :at. least
eone ‘depending “rod member 24 which extends

«dewnwardly therefrom toward-the bucket shaft.
“The lower end of the rod member 24 is-formed
with-a ring 2% which is jomrnaled-on -one of the
isleeves 19,
seannected to the sbucket - shaft -in -vertically-
.spaced: relation. thereto.
‘pistonrod -23 is provided with a yoke 26, the legs
of which:are. spanned by a pivot-pin: 2T.
of -oppositely laterally -outwardiy-directed lazy-
“tong levers 28 are-pivoted at-one:end to the pivot

Thus, “the -cylinder 2t -is pivotally
‘The: lower -end -of the

A pair




2,499,433

3

pin 21. 'The outer ends of the levers 28 are piv-
oted by any suitable means 30’ to the free ends
of a pair of bell crank levers 29 and 29'. The
inner end of the bell crank lever 28 is fixedly
connected to the solid shaft {9, while the inner
ends of the bell crank 29’ are fixedly connected
to at least one of the sleeves {8’. In the em-
bodiment shown, the bell crank lever 29 com-
prises a pair of arms whereby each arm is fixedly
connected to one of the sleeves 19'.

As best seen in Figures 2 and 5, the cylinder
2{ is provided with a pair of inlet ports 30 and
31, the port 31 opening into the cylinder adjacent
the lower end thereof and the port 33 opening
thereinto adiacent the upper end thereof. The
ports 30 and 31 are connected to any suitable
source of hydraulic fluid under pressure, not
shown, by tubular and flexible conduits 32 which
are connected to the cylinder by any suitable fit-
tings 33. It is to be understood in this connec-
tion that suitable valve means, not shown, are in-
tended to be located adjacent the operator’s sta-
tion for the bucket, whereby he may selectively
admit fluid under pressure to either end of the
cylinder 2f.

In the operation of the device, and with par-
ticular reference to Figures 1 and 2, it is ap-
parent that with the parts in the Figure 1 posi-
tion, when hydraulic fluid under pressure is ad-
mitted to the cylinder 21 through the port 31 ad-
jacent the upper end of the cylinder, the fluid
will simultaneously move the cylinder 2§ upward-
ly while the piston 22 is loaded for movement
downwardly. The upward movement of the cyl-
inder 21 on account of the connection 24 between
the same and the bucket shaft elevates the bucket
shaft, whereby the bucket sections {7 tend to be
closed by swinging of such sections on the pivot
pins 15 of the hangers i4. At the same time,
the downward thrust on the piston 22 in the
cylinder 2 loads the lazy-tong levers 28 and bell
cranks 29 and 29/, so that the solid bucket shaft
portion 18 tends to be rotated in one direction,
while the tubular sleeves 18’ tend to be rotated
in the opposite direction, whereby positive torque
loads in closing directions are imposed on the
sleeves 19’ and shaft portion {9 of the bucket sec-
tions 171 as the cylinder 2{ moves upwardly. At
first, the piston is unable to move, as such move-
ment would result in upward pivetal movement
of the pins {5 which is prevented by the hangers
{4. However, the linear thrust on the piston is
translated into oppositely-directed torques on
sleeves 19’ and shaft {9 which tends to assist the
cylinder to close the bucket as the bucket shaft
18, 19 is moved upwardly. Also, as the bucket
sections approach the closed position, Figure 2,
the pivots 15 pass a dead center, after which the
piston moves downwardly slightly as the cylin-
der completes its upward stroke, whereby the final
closing of the bucket sections is materially as-
sisted by the slight piston movement. On the
contrary, when the parts are in the Figure 2 po-
sition and the bucket sections are closed, fluid is
admitted to the cylinder 21 through the lower
port 38. This action simultaneously moves the
cylinder 21 downwardly as the piston 22 is loaded
for upward movement. Such upward load on
the piston imparts reverse torques to the bucket
shaft portions, whereby, to assist the movement
of the bucket sections {71 to an open position
which is inicident to the simultaneous downward
movement of the cylinder 21. As in the clesing
of the bucket sections, movement of the piston
occurs only near the end of the stroke after the
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pivots {5 have passed a dead center. However,
such slight movement of the piston insures a full
opening of the bucket sections, and thus mate-
rially assists the downward movement of the cyl-
inder, which is transmitted to the bucket shaft
by the depending rods 24 aforesaid. Thus, in
the movement to the open position, a positive
opening of the bucket is provided.

This positive action of the bucket in the open-
ing and closing movements is highly desirable,
as aforesaid, when operating under water, as in
dredging. Likewise, we prefer the use of hy-
draulic fluid rather than a gaseous medium such
as steam, because of the fact that condensation
of the steam prevents it from being effectively
used under water. The hydraulic fluid used by
us is substantially unaffected by water tempera-
tures, whereby it may be used in many places
where steam cannot be used.

While we have shown and described what is
now thought to be a preferred embodiment of
our invention, it is to be understood that the same
is susceptible -of other forms and expressions.
Consequently, we' do not limit ourselves to the
precise structures shown and deseribed herein-
above except as hereinafter claimed.

We claim: .

1. Tn a hydraulic clam shell bucket includin
a pair of bucket sections hinged to a bucket
shaft for swinging movement in opposite direc-
tions to open and close said bucket, and a hanger
pivotally connecting- each bucket section to a
hoist, the improvement comprising a vertical
tubular guide depending from said hanger above
said sections,  a hydraulic cylinder slidably
mounted in said guide for vertical sliding move-
ment therein, means rigid with said eylinder for
pivotally connecting said cylinder to said bucket
shaft, a pair of bell cranks, there being a bell
crank fixed to each of said bucket sections, a
piston in said cylinder, a piston rod depending
from said eylinder and extending axially out-
wardly thereof, a lazy tongs connecting said rod
to said bell cranks, and means for selectively ad-
mitting hydraulic fluid under pressure to oppo-
site ends of said cylinder, whereby fo actuate said
cylinder and piston relatively in opposite direc-
tions for rapid opening and closing of said bucket.

9. A hydraulic clam shell bucket including a
pair of bucket sections hinged to a bucket shaft
for swinging movement in opposite directions to
open and close said bucket, and a hanger pivot-
ally connecting each bucket section to a hoist,
the improvement comprising a vertical guide
depending from said hanger above said sections,
a hydraulic cylinder slidably mounted in said
guide for vertical sliding movement therein,
means rigid with said cylinder for pivotally con-
necting said cylinder to said bucket shaft, a pair
of bell cranks, there being a bell crank fixed to
each of said bucket sections, a piston in said
cylinder, a piston rod depending from said cylin-
der and extending axially outwardly thereof, a
lazy tongs connecting said rod to said bell cranks,
and means for selectively admitting hydraulic
fluid under pressure to opposite ends of said eylin-
der, whereby to actuate said cylinder and piston
relatively in opposite directions for rapid open-
ing and closing of said bucket. :

3. A hydraulic clam shell bucket. including a
pair of bucket sections hinged to a bucket shaft
for swinging movement in opposite directions to
open and close said bucket, and a hanger pivot-
ally connecting each bucket section to-a hoist,
the improvement comprising a vertical .guide
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depending from said hanger above said section,
a hydraulic cylinder slidably mounted in said
guide for vertical sliding movement therein,
means rigid with said cylinder for pivotally con-
necting said eylinder to said bucket shaft, said
bucket shaft comprising a solid shaft fixed to
one bucket section and a pair of tubular sleeves
fixed to the other bucket section and journaled
on opposite end portions of said solid shaft, a
pair of bell cranks, there being a laterally-di-
rected bell crank fixed to said solid shaft, a sec-
ond and laterally-oppositely-directed bell crank
fixed to at least one of said sleeves, a piston in
said cylinder, a piston rod depending from said
cylinder and extending axially outwardly there-
of, a lazy tongs connecting said rod to said bell
cranks, and means for selectively admitting hy-
draulic fluid under pressure to opposite ends of
said cylinder, whereby to actuate said cylinder
and piston, relatively in opposite directions for
rapid opening and closing of said bucket.

4. In a hydraulic clam shell bucket including
a pair of bucket sections, means providing a
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hinge hingedly connecting said sections together
for simultaneous movement in opposite direc-
tions to open and close said bucket, and a hanger
pivotally connecting each bucket section io a
hoist, the improvement comprising a vertically-
disposed hydraulic cylinder, means pivotally con-
necting said cylinder to said hinge in vertically-
spaced relation thereto, a piston in said cylinder,
a piston rod fixed to said piston and depending
from said cylinder, a pair of bell ecranks, there
being a bell crank fixed to each bucket section,
means pivotally connecting said. piston rod to
said bell cranks, means mounting said cylinder
on said hanger for vertical movement relative
thereto, and means for actuating said cylinder
and piston relatively in opposite vertical direc-
tions for rapid opening and closing of said

" buckets.
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