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Anthony R. Biedess, Chicago, Ill., assignor to
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INl., a corperation of Illinois

Application January 21, 1941, Serial No. 375,214
(CL. 214—90)

- 5 Claims,

This invention relates to improvements in
mucking machines of the general type known as
“Conway” machines, illustrated in Patent No.
1,514,008 issued to J. P. Mosier on November 4,
1924, which machines have been used extensively
in tunnels or mines for shovelling rock or muck
and delivering it to cars.

Among the objects of my invention is to provide
an improved, simplified and more compact con-
struction especially adapted for relatively small
and light weight machines of the above named
type, but not necessarily limited to such ma-
chines. A further object is to provide a cush-
loning and automatic pressure relief mechanism
for the boom operable to reduce the tendency to
derail the machine under excessive forward
crowding pressures. Other objects are to provide
an improved buffer and centering device for the
boom, an improved cushioning device for the
conveyer belt, and an improved drive mechanism
for operating the boom and propelling the ma-
chine.

Still other objects of my invention will appear
from time to time as the accompanying descrip-
tion proceeds. -

The invention will be more clearly understood
by reference to the accompanying drawings, in
which—

Figure 1is a view in side elevation of a mucking
machine constructed in accordance with my in-
vention, showing the beom in forward, crowding
position (full lines) and in upward discharging
position (dotted lines).

Pigure 2 is a plan view
in Figure 1,

Figure 3 is an enlarged detail plan view of the
boom.

Figure 4 is a detail side view of the boom, with
the crowd relief mechanism in normal position.

Pigure 5 is a view similar to Figure 4, but show-
ing the crowd relief mechanism in partially re-
leased position.

Figure 6 is a transverse detail section taken on
line 6—6 of Figure 3.

Figure 7 is a detail plan view of the front end
of the conveyer, with the hopper removed to show
details of the cushioning device,

Figure 8 is a detail longitudinal section of the
front end of the conveyer.

Figure 9 is an enlarged detail of one of the
spring mountings for the cushioning device at
one side of the conveyer.

Figure 10 is an enlarged cross section taken on
line 10—10 of Figure 7, showing the conveyer
belt in normal, unloaded position,

of the machine shown
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Figure 11 is a view similar to Pigure 10, but
showing the conveyer belt in loaded position, with
the cushioning device depressed.

Figure 12 is a fragmentary plan view of the
chassis of the machine taken in a generally hori-
zontal plane, showing details of the power trans-
mission mechanism, with parts broken away to
show details of the gearing,

Referring now to details of the embodiment of
my invention llustrated in the drawings, the ma-
chine comprises generally a truck or main frame
{0 mounted on track wheels 11, 1| and axles 12,12
and forming a support for a scoop 13 carried in
advance thereof on a boom {44, Said scoop and
boom are so arranged that said scoop may gather
material in front of and to each side of the track
by movement of the truck along the track, the
scoop, when loaded, heing swingable upwardly
to discharge the material directly upon an up-
wardly inclined conveyer, indicated generally at
I8, extending beyond the rear end of the truck.

The conveyer {5, as herein shown, includes a

‘belt 16 trained about a drive roller 11 at the

ront end and an idler roller 18 at the rear end

of said conveyer. Purther details of the conveyer
and its drive mechanism will hereinafter more
fully appear.

The scoop 13 is pivoted at opposite sides on the
boom 14 so as to be open forwardly with its dig-
ging lip 20 at a depressed angle as it is forced
into the material, to gather the latter, as shown
in full lines in Figure 1.  The rear end of the
boom is connected by a universal joint 21 at the
front end of the truck so that the scoop can be
swung for digging at various angles in front of
the machine. The boom is swung upwardly for
discharge on the front end of the conveyer 15, as
indicated in dotted lines in the same figure. The
scoop I3 is elevated to a discharge position and
swung from side to side by means of ‘a pair of
cables 22, 22 connected to opposite sides of the
upper corners thereof. Said cables are wound on
or payed off of a pair of winding drums 23, 23
mounted on a transverse shaft 24. Details of the
driving and control means for said winding
drums will hereinafter more fully appear.

From each of the drums 23, the cables 22 pass
over horizontally journaled guide rollers 25, re-
spectively mounted on a cross shaft 33 extend-
ing between upright support members 26 at the
opposite sides of the truck, and overhanging the
front end thereof. When both of the cables are
wound in, the scoop will be elevated directly to
a discharge position. When it is desired to swing

. 85 the scoop to one side or the other, power is ap-
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plied to the winding drum on the side it is de-
sired to swing. The general mode of operation
of the scoop just described is similar to that
employed in previous mucking machines of the
“Conway” type, excepting that in the present in-
stance, the material is discharged from the scoop
directly onio the conveyer, instead of being
passed aleng an intermediate chute on the boom,
and thence discharged onto the conveyer.
Referring now more particularly to the novel
features of construction of the hoom {4, the
scoop 13 is pivotally mounted between the for-
wardly extending arms of a U-shapad yoke 27 -ai
the front end of the boom. Said yoke is secured
as by welding to the ends of two laterally space
beams, each consisting of an innsr plate 28 and

an outer plate 29 spaced apart at the intermedi-

ate part of the boom but with the rear ends of
plates 29 converging toward their respective
plates 28 where they are pivctally connected at
opposite sides of the universal joint 21 on & trans-
verse axis.

The scoop I3 has cuived extensions 38, 30 atb
the rear-end thereof adapted to engage the under
face of the yoke 27 when the sccop is in the
lowered, forward-crewding positicn shown in
Figlre 1, 50 as to limit further rearward pivotal
movement of the scoop relative to the booru.

The novel means for relieving crowding pres-
suré ¢n the boom includes a flexible member 32,
hergin & lehgth of chain, suitably anchored at
one end to the cross shaft 3% extending trans-
versely between the upright support members 25,
26 on the truck, and connected at its lower end
to a pin 3% at the forward end of a rocking mem-
ber 35. Said rocking member consists of a pair
of spaced plates 26, 35 pivotally mocunted on a
transverse shaft 38 supnorbed at cpposite ends
cn thie inner plates 28, 28 which are widened up-
wardly 1°1t51mecuate the ends of the boom, &s
shown ih Figures 4, 5 and 6. Said-boom plates
are also reinforced by plates 39, 29 at this point.

The rockinhg memper 35 has a transverse pin
43 ‘adjacent but below the shaft 38, s0 as to form
in ‘effect a bell crank léver, with p-ins 34 and £2
disposed at an angle o each other and rocking
ahout shaft 38. A rod & is pivotally connected
to pin 89 and extends rearwardly through a

lsck 42 having -a pair of upper and loWwer studs

4 32, 43 thereoh pivotally eoniiected to upper and
lowér cross arms 44, 64 extending, respectively,
above and below the boom plates 28, 8. The
outer ends of §aid ¢ross arms have biccks 45, 45
pivotally cenmected therebelween, which form
end stops for a pair ¢f ¢ompréssion ccil springs
46, 43 disposed, respectively, between the plates
28 and 29 along each side of the boom and ex-
tending forwardly into éngagemeént with fized
abutments 47, #71 adjacent the yoke 27.

The coil springs 48, 8 are normally held under
desired compression by means of an adjustable
niut'43 threaded on the rear end of the rod &1.

. The déperation 'of the crowding relief mecha-
nism just described may now be described as fol-
lows: The chain 22 serves to limit the down-
ward swinging movement of the beom at a prede-
termined level as shown in full lines in Figure 1,
for forward crowding movement cf the shovel as
it is forced into the material by forward tractive
effort of the machine. It will be observed that
as tha boom is dropped into this crowding posi-
tion, the shock on the chain 32 is apsorked by the
springs 48, 48 acting through the rocking ‘mem-
ber 35, rod &1, and ‘cress arms 43. 'In addition
to the cushioning e€ffect just described, it will be
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chserved that when the boom 14 is held at its
normal crowding angle relative to the truck, as
shown in Figures 2 and 4, ordinsry crowding

pressures exerted on the hoom in a horizontal
direction will net affect the spm ngs, or the nor-
msal angular position of the toom. However,

when an abnormal crowding pressure is exerted
on the scoop, the angular inclination of the dig-
ging lip 28 of the latter is such as to tend to force
the scoop downwardly, so as to exert & substan-
tial downward pull on the boom as & whole. In
practice, the load or compression of the coil
springs 48, 45 may ke adjusted so that the exer-
tion of -a predetermined downward pressure on
the boem, resulting in an increased tenmsion on
the chain 32, will cause the rocking arm 35 fo -
swing upwardly into substantially the position
shewn in Figure 5, in which it will be seen that
the boom kecomes slightly depressed from ifs
normal angle. In this manner excessive crowding
stress on the chain 32 is substantially relieved,
and the tendency to derail the mschine as a
whole due to such excessive crowding stresses is
greatly reduced.

Moreover, the operation of the pressure relief
mechanism, resulting in the downward swing of
the boom, can be observed by the machine opera-
tor as a-warhing that an excessive crowding pres-
sure is being exerted on the scoop.

The improved buffing and centering device emn-
ployed on the boom consists of a pair of spring
pressed buffer pins 58, 88 mounted in widely
spaced relation at cpposite sides of the boom 14
with their upper ends or heads 5l extending a
substantial distance above the top of the boom,
as shown in Figures 2 to 8, both inclusive. Said
buffer pins are mounted on C-shaped brackets 52,
52 at opposite sides of the ouber boom plates 29,
28, Each includes a coil spring 53 having iis
upper end engaging a collar 54 on the pin 56 and
its lower end abutting the lower end of the
bracket 52.

The heads 51 are adapted to-engage a cross
plate B3 mounted between the upright supports
25, 25 on the truck 18 when the boom is swung
into its upward discharging position, as shown in
dotted lines in Figure 2, thereby acting as a
cushioning device to limit the elevating move-
ment of said boem. In addition, it will be under-
stood that when the boom is swung laterally to
che side or the other and elevated in that posi-
tion, the buffer pin 50 on the side of the boom
to which it is swung will €ngage the cross plate
55 before the boom is fully raised to its discharg-
ing position, thereby exerting a rotative force on
the boom, tending to swing it to its normal cen-
tered position in frent of the truck, when the
scoop s finally discharged on the conveyer. Ac-
cordingly, the buffer pins 88, 88 serve not only as
a cushioning device but as an automatic center-
ing device for the boom.

Referring now in greater detail to the novel
form of conveyer and belt-cushioning device
therefor, the conveyer indicated generally at 15
consists of a main or lower ‘section 60 -and an
upper or rear extensible section 61. The lower
section 69 has tWwo tubular side frame members
62, 62, the front ends of which are ‘each provided
with an eye 83, which are-connected to the up-
right supports 25, 26 adjacent the front end -of
the truck [0, as by means -of ‘a cross shaft ‘64
which in the form shown alse supports the front
drive roller 17 for the conveyer belt (§. A hopper
€5 ‘having flared front and side walls is suitably
supported above thelower end of the conveyer,-as
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by side brackets 66, 66, connected to the upright
supports 26, 26. ) ‘ .

The rear extensible section 61 of the conveyer
includes a pair of side rods 671, 67, telescopically
mounted 'in the rear ends of the tubular side
frame members 62, §2; as shown in Figure 2, and
supporting journal members 10, 10 for the idler
roller 18 at the rear end of the conveyer. The
side rods 67, 67 have nuts 68, 68 threaded thereon
which abut the rear ends of the tubular side
frame members 62, 62, : -

Side trough members Ti, Ti are telescopically
mounted relative to the hopper 65, the front ends
of said trough members being slidably supported
on braces 12, 12 projecting upwardly from clamps
13, 13 mounted on the tubular side frame mem-
ber .62, and other braces 14 connected to the
journal members 70. The clamps 13, 73 are sup-
ported by links 15, 15 on an upright support 16
at the rear end of the truck. The rear conveyer
frame section 61 can be telescopically adjusted
relative to the front or lower section 60 by screw-
ing the nuts 68, 68 in one direction or the other.

The belt cushioning device includes a flanged
plate 18 hinged on a transverse shaft 719 which'is
supported at opposite ends in the clamps 13, 13
at opposite sides of the conveyer frame. The
plate 78 extends forwardly below the belt 16 to a
point closely adjacent the drive roller i1 at the
front of the machine.
18 is mounted for vertical yielding movement
relative to the conveyer frame, as herein shown,

. this yielding movement being provided through a
pair of brackets 80, 89 connected to the side
flanges of plate T8 and each having a depending
rod 81 with an eye 8la pivotally connected to its
outer end and extending downwardly through a
horizontal abutment 82 forming part of clamp 69
secured to the adjacent tubular side frame mem-
ber 62, as shown in Figures 7 to 11, both inclu-
sive. The two clamps 69, 69 at opposite sides of
the frame are cross connected by braces 88, 88.
Each of the depending rods 81 has a coil spring 89
mounted thereon in compression between the

abutment 82 and a collar 90 threaded near the 4:

upper end of said rod. In the preferred form
shown, the plate 18 is provided with a wearing
strip 92 on its upper surface which is narrower
than the plate 18 so that said wearing strip will

fit between the side plates 71, Tl of the rear ex- &

tension member 61, as shown in Figures 10 and 11.

An idler roller 85 is mounted on a transverse
shaft 86 supported at opposite ends in a depend-
ing bracket 8T at opposite sides of the plate 718

intermediate its ends, as clearly shown in Figures !

7 and 8. Said idler roller provides a tensioning
support for the under surface of the lower or
return reach of the belt 6.

The operation of the belt cushioning device
Just described is as follows: When normal lcads
are being carried by the belt, the latter will slide
along the upper surface of the wearing strip 92
but without causing substantial compression of
the springs 839, 83 supporting the front end of
the cushioning plate 78. When excessive loads
are deposited on the front end of the conveyer
belt, as by dropping excessively large lumps of
material from the scoop, the cushioning plate 78
and the wearing strip 92 will be depressed fo a
position shown in dotted lines in Figure 8 and in
full lines in Figure 11. It will be noted, how-
ever, that the idler roller 95 moves with the
hinged cushioning plate 78, so as to release tension
on the lower or return reach of the belt 16, there-~

The front end of the plate -
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the upper reach of the belt as it is moved into its
depressed position. In this manner the belt is
not only protected against excessive shocks and
resulting wear due to excessive loads deposited
thereon, but it is maintained at substantially uni-
form tension at all times.

Referring now to the propelling mechanism for
the truck and the drive mechanism for the wind- -
ing drums 23, 23 which control the scoop operat-
ing cables 22, 22, details of said mechanism are
shown in Figure 12 of the drawings. A motor
188, such as an electric motor, has an armature
shaft 101 and pinion 102 driving a gear 183
keyed on shaft 104 having suitable bearing in a
casing 185. The shaft 104 has a chain sprocket
{66 loosely mounted thereon and adapted to be
operatively engaged at will with the shaft 104, by
-means of a cone clutch 107 of any suitable form.
A drive chain 108 is trained over the sprocket 106
and is led forwardly to drive a sprocket 109 con-
nected to the drive roller 17 for the conveyer belt
16 (see Figures 2 and 7).

The gear (03 is meshed with a gear (18 keyed
to the transverse shaft 24 which as previously
mentioned has the winding drums 23, 23 mount-
ed thereon for controlling the movement of the
sccop 3. Said shaft has suitable bearings {11,
11l at opposite sides of the truck 18. Each of
the drums 23 is driven by a planetary gear de-
vice indicated generally at 112, These planetary
gears are similar, so a description of one will suf-
fice for an understanding of both. :

A sun gear 113 is keyed on the shaft 24 and
is meshed with one or more planetary gears {14.
Each gear (14 is mounted on a shaft {15 sup-
ported in a cage {18 having a hub {17 keyed to
a hub {18 of the drum 23, Each planetary gear
114 is meshed with an internal gear member (19
loosely mounted on shaft 124 and controlled as
usual by a friction band 122 mounted on the
periphery of said internal gear member. The
arrangement is such that when the friction band
is released, the internal gear member 119 is free
to rotate so that there is no power transmitted
from shaft 24 to the drum 23. When the fric-
tion band is tightened to restrain movement of
the internal gear member (18, the planetary
gear 114 is driven within the internal gear so
as to rotate the cage member (16 at a reduced
speed and thus drive the drum 23 which is con-
nected to the latter. ‘

Two planetary gear devices {28 and (24 are
also mounted on shaft 24 to afford driving con-
nections in cpposite directions to the axles 12, i2
and their track wheels {1, il. The planetary
gear device 120 may be substantially the same
ag the planetary gear devices {12 and ({4 and
includes a cage 27 keyed to a sleeve | 23, which
sleeve also has a pinion 134 keyed thereon. Said
binion is meshed with idler or reach gears 125,
125, which in turn are meshed with gears {26
keyed to the axles 12, 12.

The planetary gear device 121 differs from the
blanetary gear devices {12 and 120 in that it has
an internal gear member 128 keyed to the sleeve
123, whereas its cage member 129 which carries
& planetary gear 130 thereon, is rotatably mount-
ed on the shaft 24 under control of a friction
band 131. ‘

When the cage member 128 is held from rota-
tion by the friction band 131, there will be a di-
rect geared drive to the sleeve 123 through the
planetary pinion 130 and the internal gear 128,
keyed to said sleeve. The internal gear 128 of

" the planetary 121 thus serves as a driving mem-
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ber while the internal gear of the planetary 120,
which is held from rotation, serves as a reaction
member, and the planetary pinion of said plane-
. tary walks about the inside of said inferhal gear
and drives the cage 127 within which it is mount-
ed by its orbital movement aboub said internal
gear, which causes said cage to rotate in a direc-
tion which is reverse from the direction said in-
ternal gear 28 is driven by the pinion (&3.

It will be observed that in the gearing arrange-
ment disclosed herein the drums 23 are driven
by the planetaries 1i2 in the same direction of
rotation as the shaft 24. The same applies to
the planetary 120 which is arranged to drive the
truck wheels in a forward direction for forcing
or crowding the scoop into the material being
dug. This arrangement wherein both the driving
and driven members rotste in the same direction,

is found to afford maximum efficiency in plane-
tary gear devieces of this character. = Moreover,

the arrangement of all of the planetary gear de-
vices on the same shaft, as herein disclosed, pro-
vides a most compact and efficient design, which
is particularly desirable in loading machines of
this character which must operate within lim-
ited spaces such as in mines or tunnels.

While I have herein shown and described one
form in which my invention may be embodied,
it will be understood that the construction there-
of and the arrangement of the various parts may
be altered without departing from the spirit and
scope therecf. Furthermore, I do not wish to be
construed as limiting my invention to the specific
embodiment illustrated, excepting as it may be
limited in the appended claims.

I claim as my invention:

1. In & mucking machine, a main Irame
mounted on track wheels, a2 boom hinged to and
projecting forwardly from said frame, a scoop
pivotally mounted on the end of said boom and
adapted to dig by bodily movement of the ma-
chine along the track, flexible means between
said main frame and said boom for limiting the
downward swinging movement of said boom at
a predetermined digging level, said flexible means
having yieldable connection with said boom in-
cluding normally loaded spring means adapted to
relieve endwise tilting stresses transmitted to
the machine under excessive digging pressures
exerted cn the scoop.

2. In a mucking machine, a main frame
mounted on track wheels, a boom hinged to and
projecting forwardly from said frame, a scoop
pivotally mounted on the end of said boom and
adapted to dig by bodily movement of the ma-
chine along the track, flexible means between
said main frame and said boom for limiting the
downward swinging movement of said boom at a
predetermined digging level, said flexible means
having yieldable conuection with said boom and
including a flexible member connected to said
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main frame, & rocking inember pivoted on said
boom and having said flexible member connected
thereto, and normally loaded spring means dis-
posed longitudinally of said boom adapted to
resist pivotal movement of said rocking member
against the tension of said flexible member.

3. In a mucking machine, a main frame mount-
ed on track wheels, a boom hinged to and project-
ing forwardly from said frame, a scoop pivotally
mounted on the end of said bocom and adapted
to dig by bodily movement of the machine along
the track, flexible means between said main
frame and said boom for limiting the downward
swinging movement of said boom at a predeter-
mined digging level, said flexible means having
yieldable connsction with said boom and includ-
ing a flexible member connected to said main
frame, a rocking member pivoted on said boom
and having said flexible member connected
thereto, spring means disposed longitudinally of
said boem to resist pivotal movement of said
rocking member against the tension of said flexi-
ble member, and means for adjusting the tension
of said spring means so as to yield at a predeter-
mined tension on said flexible means.

4. A loading machine comprising a frame, a
conveyer mounted therecn, a boocm pivotally
mounted on said frame adjacent the receiving
end of said conveyer, a scoop on said boom, a pair
of independently controlled chains conhected to
said boom for swinging the same sidewise in op-
posite directions to engage material located to
either side of the machine, and to lift said boom.
into discharging position relative to said con-
veyer, and a pair of projecting buffer pins at op-
posite sides of said boom.arranged to engage an
abutment on said main frame when said boom is
partially elevated while swung to either side of
the machine, and thereby cause said boom to
swing toward the center of the machine before it
is fully elevated to discharging position relative
to said conveyer.

5. In a loading machine, a main frame mount-
ed on track wheels, a boom pivotally mounted at
the front end of said frame and adapted to dig by
bodily movement of the machine along the track,
a pair of winding drums having flexible means
connected to opposite sides of said boom for
swinging the latter vertically and sidewise, said
winding drums being rotatably mounted on a
power driven shaft disposed transversely of said
frame, friction-controlled planetary gear devices
on said transverse drive shaft affording inde-
pendent or simultaneous operative connection
between said shaft and said winding drums, and
other friction-controlled planetary gear devices
on said transverse drive shaft affording reversi-
ble operative connection between said shaft and
the track wheels of the machine to propel said
machine in opposite directions.

ANTHONY R. BIEDESS.



