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- Ld by an arm 5 with the lower part of a traveling frame-
~ 6; this arm being pwoted or fulcrumed as shown at 7.
This traveling frame 6 is fixed tb and supported by a
frame 11 reciprocable upon the [tmck 3. by means of
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To all whom it may concern:

- Be it known that I, ELMER W DURFEE, a citizen of
the United States remdlng at Bingham O’LIIYOII, in the
county of Salt. Lake and State of Utah, have invented

new and useful Improvements in Mucking-Machines, of
‘which the following is a specification.

My invention relates to an apparatus which is de-

signed to cxcavate and transfer ore, earth or material

capable of being thus transferred, such machines bemg
known technically as “ muckmg machines’’.

) J

)

My invention consists in the combination of parts, l

and in details of construction which will be more fully
explamed by reference to the accompanymg drawings,
in which— | o

Figure 1 is a side elevatwn Fig: 2 18 pla view.
Fig. 3 is a partial side clevation in section. Fig. 4 is a
transverse section. . Fig. b ir a side clevation of a part
of the apparatus. Fig. 6 is a plan view of frame 15. -

It is the object of my invention'to provide a sub-
stantially automatic apparatus by which material may

be excavated by the forward movement of a bucket,.

then elevated and carried rearwardly to a point where
the bucket may be dumped or discharged into a suitable
For the purpose of conveniently carrying
out this operation I employ a truck as at A mounted
upon suitable wheels and adapted to travel upon a

‘track 28 at A% so that the truck A may be advanced as
required toward the pile of material which is to be ex-

cavated, and this truck carries the excavating appara-
tus.

the truck and frame as follows: The bucket is connect-

rollers 8 which ‘are journaled in iy{}kes or hangers, as
shown plainly in section Fig. 4, and rest upon the up-
turned cdges of the rails 3. This frame 11, and the
bucket frame with it, are capabllF_of being moved for-
ward and back with relation to the truck and frame 2,
us will be hereafter described. :Supported upon l;he
horizontal portion of the angle 11‘01{ track 3, are cylinders

9 having their axes parallel with vhe track and the line

of travel of the frame 6. These eylinders are provided
with pistons from which piston-rods 10 extend forwardly
ind connect with the iront cross-bar of the frame 11
which carries the bucket frame 6 as prevmusly de-
scribed,  The l}ucket-cﬂrrymg frame 6 s thus capable

of being moved forward and back by the travel of this

frame when fluid pressure is admiited to the cylinders 9.

The bucket 4 is supported by its fulerumed arm 5, and

Upon the truck is mounted a frame 2, and upon
“the upper ends of the diverging arms of this frame is
secured a track 3 which is shown substantially parallel
~with the track A’, -

The excavating bucket 4 is opcmted with relation to

‘the axis of the puileys 14.

14 upon the traveling frame, and extending thence to o
transverse bar_of another movable frame 15 to which
bar these ropes are attached. This bar and the frame of
which it forms a portion, are moved by the action of
pistons located in cylinders 16 which are carried upon
the frame 11, as clearly shown in Iig. 4, and having
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piston-rods 17 extending through the cylinder-heads-

and connecting with the cross-bar 15°. The cross-bar
15% to which the ropes connect, is in line with the pis-
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ton-rods and the axes of the cylinders 16 and are con-

nected with the longitudinal bars of the frame 15 by
hangers 15" and diagonal brace rods 15°. The frame 15

frame 11 as shown in I‘ws 4 and 5. The movement of

| is slidable in guides 21 which are supported from the

70

this frame and cross-bar serves to raise the bucket 4 after

it has been filled, and to transfer it to its dumping oz
discharge position. - - |
‘The fluid which is most convenient to be employed

is compressed air which may be admitted through =

pipe or hose 18 from any source of supply, and this
supply pipe connects through cocks or valves 19 and 20
with supply pipes 21 and 22 through which air is ad-
mitted respectively to the cylinders 9 and 16, thess
cocks being under the control of an operator.

The operation of the apparatus as far as deseribed is

itg track A’ to & point as near the pile of material as is
convenient, remains in a stationary position, and fluid
pressure being admitted into the cylinders 9, will,
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a8 follows: The truck A having been advanced upon
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through the piston ahd piston-red, advance the frame .

11-with which the arms 6 form g rigid connection to
carry the bucket, and the bucket baving been lowered
into the position ghown in Fig. 1, this advance will
force the bucket into the pile of material with a liftin g
muvement until it is loaded. The reverse movement

of the pistons in the cylinders 9 will then retract the

bucket-carrying frame 11 until it is substantially in a

position-within" the frame 2 and supported abovs the

truck A. -Air being then admitted into the eylinders
16, the pressure upon their pistons acting through the
piston-rods 17, will force the second frame 15 to travel
independently with relation to the first frame 11, and

this, pulling upon the suspending ropes 13, will draw -

the bucket up to a point contiguous tu the direction
pulleys 14, the bucket moving in an are fzum its lowest
and filled position, until it reachea 2 point just above
A continuation of the
movement of the frame 15 then carries the bucket over
the remainder of itd cireudar travel uniil it has arrived
at the position shown in dotted lines in Fig. 1, when
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-the top or cover 4* will drop open and allow the contents '

of the hucket to fall. A .car, not here shown, is pro-
vided - to receive the discharge from the bucket 4,
this car also running upon the track A/, and may be
transmitted to any desired point, Connection is made

also by ropes 13; these ropes passing over guide pulleys | between the fixed air-conducting pipea and the cylin-
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ders upen the frames which are movable with relaﬁon
to these fixed pipes by flexible hose as shown at 24.

' Provision is made for maintaining :he proper tension

- of the rores 13 by apy . suitable take-up devices for
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the purpose. When the bucket hag been dumped 1t is

returned through its are of travel by the admission oi

nid to the opposite ends of the cylinders 16, this acting
ihrough. the pistons and the piston-rods 17 to retract
the frame 15, and when the bucket reaches its de-

‘pressed position shown in Fig. 1, the frame which car-

rieg it will then be advanced by opening the controlling

reive by which air is admiticed into the cylinders 9,
a,nd the slidable ffame 11 which carries the depgndmg
irame 6 to whieh ghe bucket is attached is again ad-
vanced to force the bucket into the material and load
it. In order to return the bucket through the first
part of it arc of return movement, and to a point be-
yond the fulcrum point of the arm 5, I have shown an

arm or hahger 25 cxtending down from the frame 15,
and it may carry an anti-friction roller 26. When the

frame 15 comimences its return movement, this arm
on the roller first contacts with the hucket and its door,
closing the latter, and then moving the bucket until
1t hag p’lSSf’d a vertical line through its fulcrum point,
alter

Tt will be understood that if it is desired to discharge
the material to one siGe of the apparatus, the irame 2
may be turnable upon a vertical pivot 2¢ connectmg
it with the iruck A.

Having thus described my invention, what I claim

and desire to secure by Letters Patent 19—

1. Ancapparatug for transterring material, said ﬂppam-
Fils consisting of o hicket, a inlerumed lever arm upon
witichh the bueket Is earvied from an excavating to a
dumping position, uid pressure means for advancing the
Blheke! o be fitted while in the excavating positicn, and
means by which the bucket 1s raised .-llld inverted abont
thoe fulerurmn of sala laver arm.

2, In an apparatus for oxeavating and tr:mﬁfel‘ring
earth, a track, o frame-work and base upon which the
track iz sruported at an clevacion from the base, a second
frame-work and voliers adapted o travel upon the - track,
d hneket carriedd upon satd second frame-work, a iluid
progsirs mechanism and auxpending cables wherehy. the
hucket may be lowered oo an excavating position, and
paised Lo o aumping position, and.a ffuid pressure mechan-
st by wiiieh the bueket §s advaneed to be filled while in
its exXeavaiing position. | .

B Ip oan apparatues for exeavacing and fransferring
matrerial, a wheeled base, o track supported at an elevation
abovis said base, a bucket {vome having rollers traveling
npos the Lraek, o bocket earvied by sald frame, eytinders
having finid prossnre aetaated pistons movable parallel
with the trac L, cablos conneeting the bucket with the pis-
t{rll-iﬂi:h Lo =wi #1;: the buceket about its tulerson gupport,
ather eylinders with pistons, connections wiierahy the
hucket s advanced (o e hlied while in Hs loading position,
and 0 ownte adasled 1o onen when the hueket hag heen
retirged to s Slise lnti'f“ vosttion, |

4, i an nmm}‘ s Tor exeavating and transicerving
materind, 0 maiy Oenne with substunilally horizoptal
clovated tracks, o second frame and means tor reciprocat-

which the bucket may continue its movement
‘to its filling positicn, by gravitation. |

- frame, 2

reds connected with the thirvd frame,

ing it upon the tracks, & bucket and a fulerumed arm by
which it i8 mlppmted from the movable frame, and means
by which the mowable frame and bucket are advanced to
fili the bucket.

5. In an apparatus for excavating and tmnsfewmg
material, a main frame with substantialiy horizontal ele-
vated tracks, a second frame and means for reciprocating
it upon the tracks, a bucket and a fulerumed arm by which
it is supported from the movable frame, means by which the

movable frame and bucket are advanced to fill the bhucket,
and means by which the bucket is raised and inverted

about its fulerum point. .

6. In apn-apparatus for excavating and transferring ma-
terial, o main frame with substantlally horizontal elevated
tracks, a second frame and megns for reciprocating it
upon the tracks, & bucket carried by and movable forward
and back with snid second frame, g lever-arm supporting

~the bucket and fulcrumed upon the movable frame, means

carried upon the gecond frame and connections by which
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the bucket ig cauzed to traverse a circular arc¢ about the

fulerum point of 1ts support fr_cil:n' the loadlng to a dis—
charge position. , '

7. An appﬂlat\f’s for emnvating and transferring ma-
tetial including a bucket, supports upon which it may be

advanced to excavate a load and subsequently retracteda
fulcrumed arm connecting the bucket with its movable
support, and means by which the bucket is caused to move

and be inverted about its fulcrum support.
8. In an apparatus for excavating material, the combi-

~nation of a trafk _qa frame work upon which said track Is
supported at an emvatinn a mecond frame suspended from

and movabje longitudinally with- relation to the track, a
bucket carried upon the traveling frame, and fluld-pressure

eylinders upon both frames with pistons and rods mov-

able substantially in the line. of travel of the bucket
carrying frame and connected therewith whereby the
bucket may be advanced to load itself and subﬂequently
retracted.

0, In an apparatus of the chara(,ter deﬂcribed a fixed
second frame susgpenged from, and movable
longitudinally with relation to the fixed frame, a bucket
with anp arm falerumed to the traveling frame, fluld pres-

sure cylinders nopon the fixed frame with plstons and rods

connecied with e bucket-carrying frame to advance and
~etract sald frame and bucket, other cylinders carried by
the bucket frame, s third frame guided and slidable with
velation to the bucket-carrying frame, connectiong between
anid other cyifnder piston-rods and the third frame, flexi-
iile connections hetween gaid frame and the bucket whereby

the latter i roved from its luadmg to its discharge po-

sition.. / .
10. In an apfmmmq of the chmactel described, a fixed
frame, a bueket-carrying frame mounted and slidable
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upon the ﬁﬂtus.ﬁfmme h third frame mounted and slidable .

upon the bucket fraine,

bucket frame o advance and refract - it, other cylinders
earried upon the bucket-frame and having their piston-
ilexibie connectlong
hetween sidd third frame and  the bucket, whereby sald
hucket is transferred from its roading to o discnarge posi-
tion, and an arm carried by the third frame to contnet
with the Dbucket and partially return sald buckel to a
londing poslition when ‘the frame is ILtLﬂ.CtL‘d -
In testimony whmﬂuf I have hereunto sct mv Itnnd In

- presence of two subscrihing witnesses.

BEMER W. DURPEL.
Witnesses ;- |
d. 18, Daw,

T, . QUILLEN,

fluid pressure cylinders mounted
upon the fixed ’f‘l:mne with piston-rods connecting with the
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