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UNITED STATES

2,619,243

PATENT OFFICE

2,619,243
MUCKING MACHINE

Anthony 'R. Biedess, Chicago, Ill, assignor to
Goodman Manufacturing Company, Chicago,
1L, a corporation-of Hlinoeis

Application November 27, 1950, Serial No. 197,709
(Cl. 214—990)

2 Claims.
1

This invention relates to improvements in -ex-
cavating machines of the kind commonly re-
ferred to.as mucking machines.

More particularly, the present invention relates
to improvementis in the type of machine shown
in Patent No. 2,239,076 wherein a -dipper or scoop
is pivetally mounted for vertical swinging move-
ment on the front end ¢f a combination boom
and material chute and said boom is mounted
near its rear end for vertical and horizontal
swinging movement with respect to a mobile base
frame having a rearwardly extending elevating
conveyor in position to receive material from the
boom -chute when the dipper -and boom are ele-
vated to ‘an upwardly inclined, rearwardly dump-
ing position. The dipper and boom are elevated
by a pair .of flexible draft devices, usually chains,
said draft devices being connected to the outer
sides of the dipper and extending upwardly {0 a
bridge on the main frame, where they are wound
on power-actuated drums suitably controlled
either in unison or independently -of each other,
so as to effect elevation and lateral swinging of
the dipper and boom as desired by the ‘operator.

Mucking machines of the general character
above described are particularly adapted for use
in tunnelling operations wherein the -dipper is
forced forwardly into loose material by tramming

the base frame of the machine forwardly. The"

dipper is then raised into dumping positien rela~-
tive to the elevating conveyor by the -chains.
Under many working conditions where limited
overhead clearance is available, the dipper -can-
not be elevated to a sufficient height and -dump-
ing angle relative to the boom .and conveyor for
satisfactory operation.

The principal object of the present invention is
to provide a novel and simple linkage arrange-
ment between the dipper and the flexible draft
devices to permit the dipper to be-.automatically

elevated and positioned at a more effective dump-

ing position than heretofore while requiring less
overhead clearance for the dipper.

A further object of the machine is to permit
the dipper to assume a greater dumping angle
and operate within less head room for a given
length of boom.

Further objects of the invention will appear
from time to time as the following deseription
proceeds.

The invention may best be understood by ref-
erence to the accompanying drawings, in which:

Figure 1 is a side view of a mucking machine
of the conventional design to which the novel
features of my invention have been ‘applied, and
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with .a portion of the delivery end of the con-
veyor -mechanism of the machine broken away;
Figure 2 is.an enlarged perspective view show-
ing the front end of the machine of Figure 1;
PFigure 3 is .an enlarged fragmentary side view
of the front end of the machine shown in Figure
1, but with the dipper in fully elevated position
and with parts broken away to show the rela-
tionship between the dipper and the boom in such

-elevated position.

Referring now ‘to details of the embodiment of
my <invention illustrated in the drawings, it is
shown as applied to a mobile base frame 10 hav-
ing side plates 1{, i1 on which is mounted a
bridge {2 spaced above the front end of an ele-
vating conveyor 13 so as to form an open throat
{4 through which the loose material passes from
a, boom 3, on the front-end of which a dipper or
scoop 18 is pivetally mounted for limited vertical
swinging movement. A pair of elevating chains
18, i8 are trained over horizontal rollers {9, 19
near .opposite sides of the bridge 12 and, from
thence, between pairs of upright guide rollers
28, 20 to winding drums 2f, 21 rotatably sup-
ported on the bridge to the rear of said upright
guide rollers. Suitable power drive connections
and manual control means for rotating the wind-
ing drums either in unison or independently of
each other .are provided, as for instance, through
a pair of planetary gear devices indicated gen-
erally at 22.

The boom 15 is provided as usual with uptright
side walls 25, 25 and a floor 26 which together
form a discharge chute 27 extending the length
of said boom. The rear end of the boom is piv-
otally connected by a transverse pivot pin 28 to
an upright stud 29 which, in turn, is pivotally
mounted on the forwardly extending platform 30
at the front end of the base frame 19 to permit

limited lateral swinging movement of the boom

and dipper with respect to the machine base.
The front platform 38 has a semi-cireular bear-
ing plate 31 disposed in a -generally horizontal
plane, on which the front end of the boom is
adapted to rest in various positions of horizontal
swinging movement of the boom and dipper.

The dipper 18 is pivotally supported on a trans-
verse pivot pin 32 mounted in suitable journals
33, 33 at the front end of the boom and below the
upper surface of the chute bottom 26. . The pivot
pin 82 passes‘“through ‘a plurality of depending
side brackets 35, 35, each formed integrally with
and projecting from the adjacent wall 36 of the
dipper, which ‘wall for convenience may be coii-
sidered the bottom wall of the dipper.
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A pair of depending legs 39, 39 may be formed
integrally with the boom at its outer end adapted
to overhang the semi-circular bearing plate 3I,
when the boom is in its lowermost position, as
shown in Figure 1. These depending legs have
abutment pads 49, 40 on their forward faces
adapted to be engaged by pads 41, 41 adjacent
the forward end of the bottom wall 36 of the
dipper when the latter is in its lowermost, for-
wardly facing position as shown in Figure 1.

The dipper 16 also includes a front wall 42 and
side walls 43, 43 formed integrally therewith but,
as usual with this general type of mucking ma-
chine, said dipper has no rear wall but instead
is arranged so that material will be deposited
from the bottom wall 3§ onto the chute 27 of the
boom when the dipper and boom are in an elevat-
ed position as shown in Figure 3.

The general arrangement of the parts previ-
ously mentioned, including the means for actu-
ating and controlling the winding drums 21 may
be substantially the same as heretofore employed
in mucking machines and exemplified in Patent
No. 2,239,076, so further details thereof need not
be described herein, excepting as to the novel ar-
rangement of parts to which the present inven-
tion is particularly directed.

Referring now more particularly to details of
the elevating linkage for the dipper which forms
the principal feature of the present invention, it
will be observed that, instead of connecting the
free ends of the elevating chains {8, 18 directly to
the side walls 43, 43 of the dipper as in previous
machines, said chains are each connected to links
45, 45, the opposite ends of which are pivotally
connected to the outer sides of the dipper adja-
cent the bottom wall thereof. In the form shown
herein, the brackets 35, 35 at opposite sides of
the dipper which, ag previously mentioned, have
pivotal connection with the boom 15 through
pivot pin 32, each extend upwardly a short dis-
tance above the bottom wall of the dipper with
an integral bearing plate 46 spaced from a bear-
ing on the adjacent side wall 43 of the dipper.
Said bearing plate 46 and boss 46a form end sup-
ports for the pivot pin 47 on which the lower end
of each link 45 is connected.

Stop means are provided on each side wall 43
of the dipper for limiting the rearward swinging
movement of the links 45 with respect thereto, so
as to hold said links in a forwardly inclined posi-
tion when the dipper is in lowered digging posi-
tion, as shown in Figure 1. In the form shown
herein, the stop means consists of a pair of lat-
erally extending abutment members 48, 48 fixed
to the side walls 43 adjacent their rearwardly
open edges. Said abutment members also have
forwardly projecting plates 50, 50 forming guide
slots for receiving the links 45 as they approach
engaging position with respect to the abutment
members 48.

Suitable abutment means are provided to limit
the upward and rearward vertical swinging move-
ment of the dipper relative to the boom. In the
form shown herein, the abutment members 48, 48
on the side walls 43 adjacent their rearwardly
opened edges also have rearwardly extending
wings 49 which are adapted to engage the front
faces of the side walls 25 of the boom 15 when
the dipper is swung to its extreme rearmost posi-
tion relative to the boom, as shown in Figure 3.

Wear plates 51, 51 may be formed in the outer
faces of side walls 43 of the dipper along the
upper edges thereof for bearing engagement with
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the inner faces of the links 45 when the latter
may be swung to forward positions with respect
to the dipper.

As will be seen from Figures 1 and 3, the upper
edges 52 of the side walls 43 adjacent the rear
or open end of the dipper are formed along arcs
substantially concentric with the point of pivotal
connection of the links 45 with the dipper, and a
pair of guide plates 53, 53 are fixed adjacent the
outer ends of each of the links, which guide plates
overlap the inner faces of the side walls 43 to
aid in supporting said links against lateral out-
ward displacement relative to the side walls dur-
ing the operation of the machine.

In the preferred form of chain attachment
means shown herein, each link 45 is provided
at its outer end with an integral member 55 dis-~
posed tangentially to the arc of swinging move-
ment thereof. Each of the chains (8 passes
through the rear ends of its respective tubular
member 55 and the free end of the chain is
brought outwardly through the front end of said
tubular member and fixed to a lug 56 projecting
outwardly from the adjacent side of the link.
Where, as here, a heavy linked chain is used for
the flexible elevating means, each tubular mem-
ber 55 is provided with a recess 57 along its outer
forward end for receiving the next to the last
chain link, while the last chain link at the free
end of the chain is connected to the lug 56 as
by a bolt 59.

With the form of chain connection just de-
scribed, it will be observed that the chains (8, 18
assume a substantially straight line position when
the dipper and boom are being initially elevated
from their lowermost position, at which time the
maximum digging strain is usually exerted upon
the chains.

The use and operaticn of the machine above
described is as follows:

The machine is mounted as usual for move-
ment along track rails and for digging at the
extreme end of the track where loose material
is deposited on the floor of the tunnel by blast-
ing or other digging operations. The entire ma-
chine is bodily moved at low speed under trac-
tion toward the end of the track, with the dipper
and boom in their lowermost positions, as shown
in Figures 1 and 2, wherein the digging lip of
the dipper is projected forwardly at a down-
ward angle below the level of the track and
substantially at the floor level of the tunnel,
the boom resting on the platform 33. The dip-
per is filled by moving the machine forwardly
to gather a suitable load, and then lifting the
dipper and boom by means of the elevating chains
18, 18.

When the dipper is in its lowermost digging
position as in Figures 1 and 2, it will be under-
stood that the initial pull on the elevating chains
will tend to swing the dipper upwardly with re-
spect to the boom, while the boom remains
stationary in its lowered position, until the
abutment members 49 on the dipper engage the
side walls 25 of the boom. Thereafter, fur-
ther upward pull on the chains results in an
upward movement of both the dipper and the
boom until the dipper and boom assume a dis-
charged position substantially as shown in Pig-
ure 3.

It will be particularly noted that, owing to
the novel form and arrangement of the pivoted
links 45 at opposite sides of the dipper, the in-
itial upward pull of the chains is exerted on the
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dipper, with said links swung rearwardly into
engagement with the abutment members 48, 48.
This presents a most efficient angle of pull for
the initial elevation of the dipper with respect
to the boom. As the elevation of the dipper
proceeds to the point where the links 45 come
into substantial alignment with the chains, fur-
ther pull on the links tends to rock the dipper
rearwardly with respect to the boom, during
which rocking movement, the links 45 continue
to be swung forwardly and away from abutment
members 48. As a result, the dipper will be
tilted at a substantial angle to the boom when
the dipper and boom reach their dumping posi-
tion. When moved to the uppermost permissible
position, the upper ends of the links 45, 45 pass
over the rollers 1§, {9 on the bridge {2, and the
side walls 43, 43 of the dipper come into en-
gagement with said rollers, as shown in Figure 3.

As will be noted especially from Figure 3, the
pivot pins which cennect the links 45, 45 to the
dipper are disposed forwardly of the direct line
of pull between the upper ends of the links and
the axis of vertical swinging movement of the
dipper relative to the boom, when the dipper
and boom are swung to their uppermost limit of
movement. This arrangement insures the rear-
ward tilting movement of the dipper relative
to the boom in all permissible positions of the
dipper and boom and, as a result, the dipper will
be inclined at a greater dumping angle than the
boom in the dumping position.

It will now be understood that the links 45
and elevating chains {8 assume a most efficient
angle for initial elevation of the dipper from
its lowermost digging position, but that the
links automatically readjust themselves with
respect to the dipper and boom so that the dip-
per requires less overhead clearance than is pos-
sible with prior mucking machine constructions,
where the chains have been connected to a fixed
point on the sides of the dipper.

It will be observed further that the novel form
of linkage above described involves no other
substantial change in the usual conventichal
control or manipulation of the machine. The
operator can also control the lateral swinging
movement of the dipper as before, by causing

‘more tension on one chain than the other, for
swinging the boom and dipper toward one side
or the other of the machine when desired.

Although I have shown and described cer-
tain embodiments of my invention, it will be
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understood that I do not wish to be limited to
the exact construction shown and described, but
that various changes and modifications may
be made without departing from the spirit
and scope of the invention as defined in the
appended claims.

I claim:

1. In a mucking machine including a mobile
base frame with a material conveyor extending
longitudinally therealong, 2 boom pivotally
mounted for vertical and lateral swinging move-
ment at the front end of said base frame, a
dipper pivotally mounted for limited vertical
swinging movement at the front end of said
boom, and & bridge spanning the front of said
conveyor having a pair of power-actuated flexible
draft devices trained thereover for elevating said
boom and dipper in unison into rearwardly in-
clined discharging relation to said conveyor, the
combination of a pair of links pivotally con-
nected at opposite sides of said dipper and having
their free ends connected to said draft members,
stop means limiting rearward swinging move-
ment of said links relative to said dipper to dis-
pose said links at a forwardly and upwardly in-
clined angle to said draft devices when the boom
and dipper are in a lowered digging position,
and said links being swingable forwardly relative
to said dipper when said dipper and boom are
elevated by said draft devices.

2. A mucking machine structure in accordance
with claim 1, wherein the axis of the links on
the dipper is disposed forwardly of the line of
pull between the draft devices on the bridge, and
the axis of the dipper on the boom, in all permis-
sible positions of the dipper, but said axes ap-
proach a substantially straight-line relation with
said draft devices at the upper discharge position
of said dipper and boom.

ANTHONY R. BIEDESS.
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