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To all whom it may concern:

Be it known that I, Eryer W. DURFEE, a citizen of
the United States, residing at Bingham Canyon, 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 excavate and transfer ore, earth or material
capable of being thus transferred, such machines being
known technically as “mucking machines’’.

My invention consists in the combination of parts,
and in details of construction which will be more fully
explalned by referenee to the accompanymg drawings,
in which—

Figure 1 is a side elevatwn Fig: 2 is a plan view.
Fig. 3 is a partial side clevation in section. Fig. 4 isa
transverse section. . Fig. b is 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 clevated 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 25 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 excayating appara-
tus. 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 operated with relation to
the truck and frame as follows: The bucket is connect-
cd by an arm 5 with the lower part of a traveling frame

6; this arm being pivoted or fulcrumed &s shown at 7.
This traveling frame 6 is fixed t) and supported by &
“frame 11 reciprocable upon the itmck 3.by means of

rollers 8 which are journaled in; yokes 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 capabllEs_of being moved for-
ward and back with relation to the truck and frame 2,
as will be Hercafter described. Supported upon the
horizontal portion of the angle lrol‘ track 3, are cylinders

9 having their axes parallel with ihe track and the line

of travel of the frame 6. These ¢ylinders are provided
with pistons from which piston-rods 10 extend forwardly
and connect with the front cross-bar of the frame 11
which carries the bucket frume 6 as prevxously de-
seribed.  The bucket—mrrymg frame 6 is thus capable
of being moved forward and back by the travel of this
frame when fluid pressure is admitted to the ¢ylinders 9,
The bucket 4 is supported by its fulerumed arm 5,and
also by ropes 13; these ropes passing over guide pulleys

‘the axis of the pulleys 1.

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 har 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 Fig. 4, and having

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
is slidable in guides 21 which are supported from the
frame 11 as shown in Figs. 4 and 5. The movement of
this frame and cross-barserves toraise the bucket 4after
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it has been filled, and to transfer it to its dumping or

discharge position. -

The fluid which is most convement to-be employed
is compressed air which may be admitted through =
pipe or hose 18 from any source of supply, and this
supply pipé 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
as follows: The truck A having been advanced upon
its track A’ to a point as near the pile of material os is
convenient, remains in a stationary position, and fluid
pressure being admitted into the cylinders 9, will,
through the piston and piston-red, advance the frame
11.with which the arms 6 form 3 rigid connection to
carry the bucket, and the bucket baving been lowered
into the position shown in Fig. 1, this advance will
force the bucket into the pile of material with a lifting
movement 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 above 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 contigupus to the direction
pulleys 14, the bucket moving in an are fzon its lowest
and filled position, until it reached 2 point just above
A continuation of the
movement of the frame 15 then carries the buckes over
the remainder of itd cirenlar travel uniil it has arrived
at the position shown in dotted iines in Fig. 1, when
-the top or cover 4 will drop open and allow the contents
of the bucket to fall. A car, not here shown, is pro-
vided - to reccive the discharge from the bucket 4,
this car algo running upon the track A/, and may be
transmitted to any desired point. Connection is made

. between the fixed air-conducting pipes and the cylin-
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ders upen the frames which are movable with relation
to these fixed pipes by flexible hose as shown at 24.

" Provision ig made for maintaining he proper tension

- of the rores 13 by any suitable take-up devices for
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“to its filling position,

the purpose. When the bucket has been dumped it is

.returned through its arc of travel by the admission of

fluid to the opposite ends of the cylinders 16, this acting
ihrough. the pistons and the piston-rods 17 to retract
the frume 15, and when the bucket reaches its de-
nressed position shown in Fig. 1, the frame which caz-
1ie 2 it will then be advanced by opening the controlling

reive by which air is admitied into the cylinders 9,
and the slidable ffame 11 which carries the depandmg
frame 6 to which the buckes is attoched is again ad-
vanced to force the byckef into the material and load
it. Tn order to return the bucket through the first
pazt of its arc of return movement, and to a point be-
yond the fulcrum point of the arm 5, T have shown an
arm or. hahger
and it may carry an anti-friction roller 26. When the
frame 15 cominences its return movement, this arm
on the roller first contacts with the bucket and its door,
closing the latter, and then moving the bucket until
it has passed a vertical line through its fulerum point,
after which the bucket may continue its movement
by gravitation.

1t will be understeed that if it is desired to discharge
the material to one side of the apparatus, the frame 2
may be turnable upon e vertical pivot 2* connecting
it with tie truck A.

Faving thus described my invention, what I claim

and desire to sccure by Letters Patent is—

1. An-apparatug for travsferrving material, said appara-
tis consisting of n bucket, a inlerumed lever arm upon
which the bueket Is egrried from an excavating to a
dumping positien, duid pressure means for advancing the
Buckel to be filled while in the excavating positicn, and
means by which the bucket is rvalsed Mld fnverted about
the fulerum of satdg fever arm.

2, I an appavatus for excavating and transferring
earth, a track, a frame-wor ind base upon which the
track is sroported at an clevadon from the hase, a sccond
frame-work and vollers sdapted 1o travel upon the . track,
a hucket carried upon said second frame-work, a fnid
pressare mechanism and suspending cahles whereby. the
ln(: bwurcd woan execavaiing position, and
p( sitic n, .md a ﬂnid Ul(,‘s‘;llll mudmn

its exeavai
5. tn an apparstus for exeavaiing and tmnsferr!ng
material, a wheeled base, s track supported at an elevation

above said hase, a bucket feame having rollers traveling
uposn {he Lraek; a bocket earvied by said frame, cylinders
having finid prossure actaated pistons movable parallel

with ol

e rack, eablos connecting the bucket with the pis-
wing rie bucket about its fulerwm support,
with pistons, connections whereby the

% \ “"']( £
kot s advaneed 1o he hlied while in its loading position,

ather
hue
and o gate ad
retwrned to i

Tedd 1o open when the lhueket hag heen
diarge position,

4, in an a;mmr./’ms for excavating and transierving
malevinl, i m.Jl;» (e with  substuntlally horizontal
elevated tracks, i seeond frame and means tor reciproeat-

25 extending down from the frame 15,

ing it upon the tracks, ‘8 bucket and a fulerumed arm by
which it is supported from the movable frame, and means
by which the mowable frame and bucket are advanced to
fill the bucket. '

5. In an appuratus for excavating and transferring
material, a main frame with substantlally 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 bucket,
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and means by which the bucket is raised and inverted -

about its fulerum point. :

6. In ap apparatus for excavating and tmnsferring ma-
terial, o main frame with substantielly horizontal elevated
tracks, n second frame and megns for reciprocating it
upon the tracks, & bucket carried by and movahle forward
and back with snid second frame, a lever-arm supporting
the bucket and fulcrumed upon the movable frame, means
carried upon the second fmme and connections by which
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the bucket is c¢aused to traverse a circular arc¢ about the '

fulerum point of its support, from the loadlng to a dls-
charge position.

7. An nppmahﬁs for excavating and transferring ma-
tefial including & bucket, supports upon which it may be
advanced to excavate a louad and subsequently retracted, a
fulerumed .arm connecting the bucket with its movable
support, and means by which the bucket is caused to move
and be inverted about’ {ts fulerum support.

8. In an apparatus for excavating material, ‘the combi-
nation of a track,Nﬂ frame work upon which said track is
supported at an €wevation, a second frame suspended from
and movabje Jongitudinally with- relation to the track, a
bueket carried upon the traveling frame, and fluld-préssure

eylinders upon botl frames with plstons 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 subsequently
retracted.

9. In an apparatus of the character’deseribed a fized
frame, a second frame suspended from, and movable
longitudinally with relation to the fixed frame, a bucket
with an arm falerumed to the traveling frame, fluid pres-
sure cylinders npon the fixed frame with plstons and rods
connecied with eiie bucket-carrying frame to advance and
retract said frame and bucket, other cylinders carvried by
the bucket frame, o third frame guided and slidable with
velatlon to the bucket-carrying frame, connectlons between
snid other cyiinder piston-rods and the third frame, flexi-
Ble connevtions hetween gald frame and the bucket whereby
the latter is raoved from its loading to its discharge po-
sition,. /

10. In an apfuuuuue of the character gescribed, a fixed
frame, & bucket-carrying frame mounted and slidable
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upon the fixed.frame, i thivad frame mounted and slidalle .

upon the bucket fraine, fluid pressure cylinders mounted

upon the fixed 'ﬁ:mnc with piston-rods connecting with the

bucket frame o advance and refract-it, other cyilnders
earriod upon the bucket-frame and having their piston-
rods connected with the third frame, ilexible connectlons
bhetween sald third frame and the bucket, whereby sald

bucket is transferred from its fonding to o discharge posi- |

tion, and an arm carried by the third frame to contnct
with the bucket and partially return sald buckel fo a
joading position when ‘the frame I8 retracted.

In testimony whereof 1 have hereunto set mv hand in
presence of two subscrihing w itnesses.

BLMER W. DURFEI.

Witnesses : ,
4. B Daw,
. 1L QUILLEN,

120

125



