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3,120,315
SCO0P LOADER ATTACHMENT
Kenneth V. Jolnseu, Milwaukee, and Charles 1. Fleming,
Brockfield, Wis., assignors to Kochring Company, Mii-
waukee, Wis,, a cerporation of Wisconsin
"Filed Nov. 30, 12¢0, Ser. Mo. 72,632
7 Claims, (Tl 214—138)

This invention relates to improvements in scoop load-
ers of the type having a boom assembly mounted on a
base or supporiing machine and a scoop or bucket sup-
ported at the outer end of the boom for movement in a
substantially horizontal path for crowding material into
the bucket without the necessity of moving the base or
supporting machine. A device of this type is disc!os;:d
and claimed in United States patent application Serial
No. 675,136, filed July 30, 1957, now Patent WNo.
2,965,253 by John W. Poulter and Kenneth V. Johnson,
assigned to a common assignee.

In the accompanying drawings,

FIGURE 1 is a perspective of a scoop loader embody-
ing the present invention;

FIGURE 2 is a plan view of the inner boom member;

FIG. 3 is a fragmentary side view showing an en-
largement of the assembled bucket tilt mechanism;

FIG. 4 is a perspective of the bell crank of the tilt
mechanism; and

FIGS. 5-7 diagrammatically show in side elevation
the boom assembly at various sequential portions of move-
ment.

While the invention is shown and described in some
detail with reference to a particular embodiment there-
of, there is no inteation that it thus be limited to such
detail. On the contrary, the intention is to cover all
alternatives, modifications, and equivalents falling within
the spirit and scope of the invention as defined by the
appended claims.

The overall construction of a scoop loader embodying
the present invention is illustrated in FIG. 1 of the draw-
ings. As there shown, the machine has an upper turn-
tablz assembly 29, including a cab 22, pivotally mount-
ed for horizontal swinging on mobile support members
such as endless track 23. Also mounted with the cab
2% is a suitable source of power, such as an internal com-
bustion engine (not shown), and a source of hydraulic
pressure fluid of conventional type (not shown).

Mounted on the turntable is a boom assembly 24 for
supporting the scoop 25 for crowding or digging move-
ment in a substantially horizontal path as described in
detail in the above identified patent application Serial o,
675,136. The boom assembly 24 includes an inner boom
26 pivotally supported at its inner end to a lower point
23 on the base machine and in turn pivotally supports,
on its outer end at 29, the inner end portion of an outer
boom 27. In order to provide a substantially horizontal
forward movement of the bucket, an extension 30 on
the outer boom 27 projecting above the pivotal support
connection 2% is connected by a tension member, com-
prising a pair of tension links 31, 31¢, to an elevated point
on the base machine. With this linkage, the pivotal
connection 22 between the inner and outer booms is grad-
ualiy lowered as the outer boom 27 swings away from the
base machine 29 to offsct the arcuate swing of the outer
boom 27 and thus guide the bucket 25 in a substantially
korizental path of movement.

In more detail, the inner boom 2§ is formed as a
uniiary or integral part and has its inner end portion of
increased lateral dimension to provide a pair of widely
spaced apart support legs 35, 354 for receiving the piv-
otal conneclions 28 on the base machine. The central
and outer cnd portions of the inner boom 26 taper grad-
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ually toward its outer end to form a pair of closely
spaced legs 36, 36a. i

The cuier boom assembly is also formed as a unitary
or integral part and includes a pair of spaced apart, lon-
gitudinal, rigid members 27, 27q having upward exten-
sicns 3@, 304 on their inncr ends. Interconnecting the
side members or legs 27, 274 midway of their length is
a transverse member 37 which spaces the inner end por-
tions of the side members or legs 27, 27a to fit along the
ouisides of the outwardly projecting legs 36, 36a of the
inner boom 26. The leg members 27, 274 diverge from
each other toward their ouier ends for direct attachment
of the bucket or scoop 23 at laterally spaced points sub-
stantially in alinement with the supporting pivots 28 on
the base machine. To accomplish this, the rcar of the
bucket 25 has two pairs of ears 39, the ears of each
pair being spaced to liz alongside the outer end of the re-
spective outer boom leg 27, 27w and pivotally connected
thereto by pivot pins 38.

Crowding the bucket outwardly and returning it to-
ward the base machine is accomplished by a pair of dou-
ble acting hvdraulic crowding rams 43, 402 mounted
parallel to each other between the inner boom and the
outer boom members below the pivotal support connec-
tion 23. The inner cnd of each hydraulic ram 49, 40a
is pivotally connected by a pivot pin 41 to a laterally
alined bifurcated shoulder 42, 424 {

420 formed on the inner
boom intermedinte the lower cnd of the boom and the
pivot 29. The forward end of each crowding ram 49,
48a exiends into vertical siots in the outer ends of the
respective side members 27, 2%¢ of the outer boom and
are pivotally connected thereto by the buckst supporting
pins 38,

As best shown in TIGS. 3 and 6, angle of the
bucket as it moves throughout a work cycle is controlled
by first and second linkages which include, as a common
member, a generally triangularly shaped bell crank 45.
The bell crank 45 is formed by two identical, generally
triangular plates 46, 464 spaced laterally from each other
in parallel relation and fixed at their lower corner to a
transverse tubular bearing member 47. Passing through
the bearing member and scrving to support and fulcrum
the crank 45 is a fulcrum or pivot pin 48 whose ends are
received in aperturss in the otiter boom members 27, 2%
immediately behind the bucket support pivois 38.

The first bucket control linkage combines the action of
the outer and inner boom members and the bucket tilt-
ing mechanism to maintain the bucket at a selected
digging argle with respect to the ground during horizon-
tal movement. For this purpose, a hydraulic tilt ram 58
is arranged to provide a link between the inner boom
extension 36 and the bell crank 45, The hydraulic tilt
ram, which is double aciing, has ils upper or cylinder
cndd §8a pivotally connected, at 51, to the outer ends of
the leg exiensions 36, 36 on the inner boom 26. The
lower or rod end 585 of the tilt ram 590 extends pivotally
connected, at 82, to the forward, upper coraer of the
bell crank plates 48, 464,

The second bucket control linkage comprises a force
multiplying linkage for transmitting the control forces of
the first linkage to the bucket 25. To accomplish this, tilt
links 54 are pivotally connected at one end to the upper
rear corner of each beil crank plate 46, 452 and at the
other end to alined lugs 55 on the rear of the bucket
above the bucket suprort pivot 23. Forming the con-
nection to the crank plates 46, 464 is a cotipling pin 5§
which is pivotally received in the upper end of a rigid link
58 fixed to the crank support member 47 outwardly of
the plates 46, 464, the vear end of ihe tilt link 54 and
the upper rear corners of the crank plates 48, 464,

The operation of the bucket control linkages is best
described in connection with FIGS, 5-7 of the drawings.
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At the beginning of the cycle, the empty bucket 25 is
roved close to the base machine by retraction of the
hydraulic rams 49, 49a to jackknife the booms 26, 27 and
is positionsd up or down by adjusting the vertical posi-
tion of the outer boom extension 34, The bucket 25 is
at the same time tilted to the desired angle for digging by
actuating the tilt ram 5@ which rocks the bell crank 43
about its fulcrum to angle the bucket 25 upwardly or
downwardly about its supporiing pivots 38. After the de-
sired angle is obtained, the tilt ram 50 is locked and
serves thereafter as a rigid link. Hydraulic pressure fluid
is then directed to the crowding rams 48, 48a causing
them to extend and move the outer boom 27 and bucket
25 away from the base machine 2 in a substantially hori-
zontal path.

With the hydraulic tilt ram 50 locked to function as a
rigid link, the angular relationship of the bucket 25 with
respect to the ground is automatically maintained through
the pair of linkages associsted with the bell crank 45,
The first linkage, which comprises the extension legs 36
on the inner boom 26, the outer boom 27, the bell crank
45, and the tilt ram 58, transforms relative angular move-
ment batween the booms 26, 27 as they swing away from
each other to a forward push on the locked tilt ram 50
which in turn rocks the bell crank 435 forwardly. The sec-
ond linkage, which comprises the bell crank 45, the outer
cnd portion of the outer boom 27, the rear of the bucket
25 and the tilt links 54, in turn transmits the rocking
movement of the bell crank through the tilt links 54 to the
bucket 25. This causes the bucket to rock forwardly
relative to the outer boom 27 in proportion to the out-
ward swing of the boom and thus maintain a relativcly
constant digging angle.

For vertically positioning and lifting the bucket 25,
telescoping rams 69, 66a are provided for raising and
lowering the upper end of the outer boom extension 38,
although a mechanical hoist and extension cable means
may be used for this purpose if desired. To transmit
vertical movement of the hoist rams 69, 68a to the boom
assembly, the tenmsion support links 31, 31a are pivotally
connected at their forward ends to the outer boom exten-
sions 30, 382 by a common pivot pin 61 and at their
rear ends to the upper ends of the hoist rams. A pair of
{ension braces or guys 62, 62¢ also interconnect the upper
ends of the hoist rams with a rearward point on the base
machine. A transverse connecting pin 63 is provided in
the illustrated machine to form a common pivotal con-
nection for the rear ends of the tension support links 31,
31, the upper ends of the hoist rams 60, 622 and the
{forward ends of the braces 62, 62a.

Operation of the hoist and tilt rams for lifting and
dumping the bucket is illustrated in FIG. 7 of the draw-
ings. The bucket 25 is there shown in solid outline in
lifted position. The tilt ram 50 has been retracted to
swing the bucket to an upward position to avoid spilling
the contents and the hoist rams 60, 6%« have been ex-
tended to raise the entire boom assembly 24 to dump posi-
tion. After raising the boom 24 and bucket 25, as shown,
the tilt ram 59 is extended rocking the bucket forwardly
to the position shown in dash outline for discharging or
dumping. The hoist and crowding rams are then re-
tracted to return the bucket 25 to the position of FIG. 5,
and the tilt ram adjusted to give the desired digging angle
for beginning ancther cycle of operation.

We claim as our invention:

1. A scoop-loader attachment for use with a base ma-
chine having movable support finks, said attachment com-
prising, in combination, inner and outer booms pivotally
interconnccted for relative swinging movement; means
on said inner boom for cffecting pivotal mounting of the
attachment on a base machine; an oulwardly opening
bucket pivotally mounted on the outer end of szid outer
boom; a bell crank pivoied on the outer end portion of
said ouler boom; a rigid link interconnecting said crank
with said bucket; and a hydravlic ram means positionad
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zhove said outer boom and pivotally connected at its ends
to an ontwardly extending portion of said inner boom and
said crank respectively for maintaining sald bucket at a
predetermined angle relative to its path of movement and
selectively varying said angle upon actuation of said
ram; and means on said attachment for cffecting a sup-
porting and lifting connection between said booms and
the movable support links on a base machine whereby said
movable support links may be used for support of the
attachment during filling movements of the bucket and
for raising the attachment for elevated dumping of the
bucket; said support and lifting connection cooperating
with said hydraulic ram means, bell crank and rigid link
for guiding the digging edge of said bucket in a substan-
tially horizontal path upon outward relative movement of
said outer boom.

2. A scoop-loader machine comprising a pair of inner
and outer booms pivotally connected together and having
the inner end of said inner boom pivotally connected to
a lower portion of said machine; an outwardly opening
bucket pivotally mounted directly to the outer end of
said outer boom; hydraulic ram means connected be-
tween said inner and said outer booms for swinging said
booms relative to cach other and effecting outward and
inward movement of said bucket; means including a ten-
sion support member attached at one end to an upper
portion of said machine and at the other end to an exten-
sion of said outer boom for effecting and guiding move-
ment of the outer end of said outer boom in substantially
a straight path upon relative movement of said booms;
a bell crank fulcrumed on the outer one of said booms;
a tilt controlling hydraulic ram interconnecting an out-
ward extension of said inner boom and said bell crank;
and means including a rigid Jink interconnecting said bell
crank and a point in said bucket offset above the pivotial
mounting of said bucket for maintaining said bucket at a
substantially constant angle during outward movement of
said bucket and varying the tilt angle upon actuation of
said tilt ram.

3. A scoop-loader machine comprising, in combination,
inner and outer booms pivotally interconnected for rela-
tive swinging movement, the inncr end of the innar boom
being pivotally supported on a lower portion of said mua-
chine, means including an upward extension on said outer
boom and a tension suppori member attached to an upper
portion of said machine for effecting and guiding move-
ment of the outer end of said boom; an outwardly open-
ing bucket pivotally supported on the ouler end of said
outer boom; a bell crank formed by a pair of laterally
spaced plates; a transverse pivotial connection for support-
ing said crank plates on an outer poriion of said ouicr
boom for forec-and-aft unison rocking movement; a pair
of spaced bucket links pivoted at their outer ends (o said
bucket above said bucket suppori and pivoted at their
inner ends to said bell crank; and a hydraulic ram posi-
tioned above said outer boom and having is outer end
pivotally connected to said bell crank and its inner end
pivoially connected to said inner boom ouiwardly of said
pivotal connection between said booms for maintaining
said bucket at a predetermined angle during movement of
said bucket and for selectively varying said angle upon
actuation of said ram.

4, A scoop-loader machine comprising a pair of inner
and outer booms pivoially connected together and pivotal-
ly attached at the inner end of said inner boom to a lower
point on said machine; a bucket pivotally connscted di-
recily to the outer end of said outer boom and facing
outwardly from said machine; power means for swinging
said booms relative to cach other from a closed jacknifc
relation to an extended open position; a tension means
connected between said outer boom and an upper point
on said machine for guiding said bucket in a substantially
horizontal path; a hyvdraulic ram and a bell crank ful-
crumed on said outer boom adjacent ity onter end (o form
with said outer boom and an exiension on said inner boom
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a control linkage; and a rigid link interconnecting said
bell crank and said bucket to form with the outer end por-
tion of said outer boom and said bucket a force multiply-
ing linkage for maintaining said bucket at a substantially
constant angle during horizontal movement upon hold-
ing said ram at a constant length and for tilting said
bucket upon actuation of said ram.

5. A scoop-loader machine comprising, in combina-
tion, inner and outer booms pivotally interconnected
for relative swinging movement, the inner end of the
inner boom being pivotally supported on a lower portion
of said machine; an adjustable tension support member
mounted on said machine and connected to said outer
boom for support thereof; an outwardly opening bucket
pivotally supported on the outer end of said outer boom;
means for effecting bucket movement relative to said ma-
chine; a bell crank formed by a pair of laterally spaced
triangular plates and a pair of upright links spaced from
respective sides of said plates; a laterally extending tubu-
lar bearing member rigidly interconnecting said plates
and links; a pivot pin extending through said tubular
member for supporting said crank on an outer portion
of said outer boom for fore-and-aft rocking movement;
a pair of spaced tilt links pivoted at their outer ends to
said bucket above the bucket support and each extending
respectively between a plate and its adjacent upright link
for pivotal connection thereto; and hydraulic ram means
having its outer end positioned between said plates and
pivotally connected therebetween and having its inner end
pivotally connected to said inner boom outwardly of said
pivotal connection between said booms for maintaining
said bucket at a predetermined angle upon bodily move-
ment thereof and for selectively varying said angle upon
actuation of said ram,

6. A scoop-loader machine comprising a jackknifing
boom pivotally connected to a lower point on said ma-
chine; an outwardiy opening bucket pivotally mounted
directly to the outer end of said boom; a first hydraulic
ram means connected between said inner and said outer
booms for effecting swinging movement of said bucket;
a second hydraulic ram means mounted on said machine
and projecting upwardly therefrom; a tension member
interconnecting said boom and the upper end of said sec-
ond ram means for raising said bucket upon extending
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said second ram means and for guiding said bucket in a
substantially straight path upon holding said second ram
means at a fixed length; a third hydraulic ram mecans
operatively interconnecting said bucket and a point on
the inner portion of said boom for selectively maintaining
said bucket at a constant angle during bodily movenent
thereof and for selectively varying the bucket angle for
unleading and loading thereof.

7. A loading machine comprising, in combination, a
unitary inner boom having on its inner ends a pair of
laterally spaced supporting lcgs pivotally connected to
said machine and having an outer end portion of re-
duced lateral dimension; an outer boom having a pair
of spaced apart longitudinal members integrally inter-
connected, said members being pivotally connected to
opposite sides of said outer end portion of said inner
boom and being spread apart at their outer ends in lateral
alinement with the respective supporting legs on said
inner boom; an outwardly opening bucket pivoted direct-
Iy on the outer ends of said outer boom members; a pair
of laterally spaced, paratlel hydraulic rams in {ateral aline-
ment with the respective inner boom supporting legs and
connected between sald inner and outer booms for swing-
ing the said booms relative to each other; a bell crank
pivotally mounted between said cuter boom members for
fore-and-aft rocking movemeni; a link interconneciing
said bell crank and said bucket for tilting said bucket upon
rocking of said bell crank; a hydraulic tilt ram having its
outer end connecied to said bell crank and iis inner end
pivotally connected to the outer end of said inner boom
outwardly of said outer boom connection for maintaining
said bucket in a predetermined angle relative to the ground
when said tilt ram is fixed and selectively varying said
angle when said tilt ram is actuated; and means including
an adjustable tension member for supporting said booms
during loading movements of said bucket and for elevating
said booms for dumping movemenis of said bucket.
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