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1

This invention relates to tunnel mucking ap-
paratus and more particularly, but not exclusive-
1y, to a mucking train and scraper loader for
loading muck in small rock tunnels in metal
mines.

In small rock tunnels such as are encountered
in certain metal mines, the veins are relatively
narrow, the drifts and cross cuis are relatively
small, and relatively small tonnages are handled,
and it has accordingly been found difficult io
mechanize. In such mines some of the cress cutls
extend a leng distance toa vein, or in the case of
limestone deposits to the ore body. Under such
conditions driving of tunnels has been a relative-
ly slow and expensive process, involving hand
loading into small cars which must be separately
trammed relatively long distances, often loading
out but one round per day. In one known in-
stance, the rock is drilled and blasted during one
shift and during the next shift the muck is loaded
by hand into small cars and these cars when
loaded must be manually trammed relatively long
distances thereby making the mining process not
only relatively slow and expensive but also ex-
tremely laborious. The present invention con-
templates improvements over known methods of
loading and tramming of cars in small rock tun-
nels, in that a mechanical shovel loader or muck-
er of relatively simple design loads the muck at
the heading into a muck train, which is trammed
by a locomotive, and which embodieg a hoist op-
erated seraper mechanism carried by a scraper
car for receiving the muck from the shovel loader
and for distributing the muck to the several cars
of the train. The scraper is guided during its
loading movement by separate guide frames or
pans respectively carried by the cars of the
train; and the hoist, which is carried by the
scraper car behind the shovel loader, has its
cables guided by a tail sheave support located
beyond the outer car and attached to the track-
way. 'Thus the entire rock pile at the heading
may be loaded into the cars of the train. When
the heading is loaded out the guide pans may be
lifted off of the cars of the train and the tail
sheave support may be removed from the track-
way, and the pans and support may be placed
temporarily at one side of the drift. The tail
rope may then be wound up on its drum and the
loaded frain of muck cars may then be trammed
from the heading to a suitable point of delivery.
The shovel loader and scraper car may be
trammed out with the train of loaded cars if de-
sired and may be returned to the heading with
the empty train after the next round has been

10

15

20

30

35

40

45

fired, again to load the muck dislodged from the
heading. The scraper car, guide pans and tail
sheave support are of a relatively simple, rugged
and inexpensive construction. By the use of such
a mueck train the cost of small rock tunnel muck-
ing may be substantially reduced while the min-
ing operation is greatly expedited.

It is accordingly a primary object of the pres-
ent invention to provide an improved tunnel
mucking apparatus for mechanizing the handling
of muck in-small rock tunnels such as are en-
countered in metal mines. Another object is to
provide an improved muck train comprising a
series of mine cars, a scraper car, and separate
guide frames respectively carried by the mine
cars for guiding a hoist operated scraper along
the tops of the cars to distribute the broken rock
or muck into the several cars of the train, and a
tail sheave support. Still another object is to
provide an improved scraper apparatus for
mucking small rock tunnels, wherein a shovel
loader or mucker loads directly into the scraper.
A further-object is to provide an improved muck
train for small rock tunnels in metal mines
wherein a scraper car carries a closed bottom
slide for a box scraper and a hoist mechanism for
moving the scraper back and forth during the
mucking operation. A still further object is to
brovide an improved train of muck cars coupled
to a scraper car and each muck car carrying a
guide pan which rests on the top of the car and
providing guiding means for the scraper as it is
moved along the guide pans back and forth over
the tops of the muck cars. Still another object
is to provide an improved tail sheave support
which may be readily attached to the track rails
and which may be readily removed when desired.
Ancther object is to provide an improved muck
train especially designed for use in small rock
tunnels such ag are encountered in metal mining
and adapted for association with a conventional
muck loader and embodying novel means for re-
ceiging the muck discharged from the loader and
for distributing the muck into the several cars
of the train. A still further object is to provide
an improved scraper car providing an incline
guide for a box scraper whereby the shovel of
the shovel loader may discharge its load directly
into the box seraper. These and other objects
and advantages of the invention will, however,
hereinafter more fuliy appear.

In the accompanying drawings there is shown
for purposes of illustration one form which the
invention may assume in practice.
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In these drawings:

Fig. 1 is a plan view of the improved tunnel
mucking apparatus.

Fig. 2 is a side elevational view of the mucking
apparatus shown in Fig.l.

Fig. 3 is an enlarged cross sectional view taken
on line 3—3 of Fig. 2, illustrating the guide pan
structure. .

Fig. 4 is g detail vertical sectional view taken
on line 4—4 of Fig. 2.

Fig. 5 is an enlarged central longitudinal verti-
cal sectional view taken on line 5—5 of Fig. 1.

Fig. 6 is a detail cross sectional view taken on
line 6—6 of Fig. 5. .

Fig. 7 is a perspective view of one of the guide
frames or pans.

In this illustrative embodiment, as shown in the
drawings, a conventional shovel loader or so-
called muck loader is generally designated. I, the
seraper car is generally désignated 2 and the car
train is generally designated 3, and the loader,
the scraper car and the cars of the train-are
mounted on wheels adapted to travel along a
trackway 4 laid on the tunnel floor.

The shovel loader | may be generally similar
to that disclosed in the patent to R. C. Osgood,
No. 2,201,671, paiented May 21, 1940, and general-
1y comprises g self-propelled truck § having tram-
ming wheels 6. Swivelled on the fruck to turn
about a vertical axis is a frame 7 which carries
a vertically swingable shovel mechanism includ-
ing a shovel 8 mounted on a rocking frame 3.
The shovel when in lowered position at the front
end of the truck may dig inte the rock pile and
when loaded may swing upwardly and rearward-
1y over the top of the loader to discharge its con-
tents at an elevated position at the rear side of
the truck. The shovel 8 may be turned with the
swivelled frame T to load out the rock at either
side of the trackway in the manner fully de-
scribed in the above mentioned patent. Since the
detail construction of the shovel loader does not
enter into the present invention further. descrip-
tion thereof is herein unnecessary.

The improved car train 3 is coupled.to the
scraper car 2 and comprises a series of small
muck cars I, 12 and (3, and the scraper car and
the muck cars of the train are coupled together by
conventional couplings (4. Evidently, a smaller
or larger number of mine cars may be employed
in the train. The scraper car 2 has a body (5
which carries an inclined closed bottom slide or
platform 16 for supporting a conventional box
scraper i1 having an open top and an open bot-
tom. When the scraper is disposed on the slide
{6 during the loading operation the closed bottom
slide provides a closure for the bottom of the
scraper. Arranged on the tops of the muck cars
i1, 12 and 13 of the train are separate removable
guide frames or pans (8, 19 and 30 which co=
operate with the incline slide i6 to provide a
substantially continuous guideway for the scra-
per. Each of the removable guide pans is of rec-
tanguar shape having an open center which over-
lies the car body. Each guide pan comprises
parallel side angle members 21, 21 maintained in
rigid spaced relation by cross angle members 23,
23 which may be riveted or otherwise secured to
the bottoms of the longitudinal angle members.
The ends of the vertical flanges of the side angle
members may be laterally bent at 24 to eliminate
any sharp edges which might obstruct the free
travel of the box scraper along the guideway. At
one end of each pan is a horizontal cross plate
25 which extends. substantially across the. space
between a pair of adjacent cars. The slide {6
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of the scraper car comprises side angle members
having upright flanges 26 which are laterally
bent at 27 at their rear ends likewise to avoid
sharp edges, and a bent cross plate 28 is secured
as by riveting to the ineclined bottom plate 29,
and this cross plate extends substantially across
the space between the scraper car and the next
adjacent muck car. Each muck car has a rec-
tangular open top body 30 mounted on wheels 31.
When the separate guide pans are placed on the
tops of the muck cars the cross angle members
23 have their bottom flanges extending down-
wardly within the car bodies in engagement with
the inner end walls of the body as shown in Fig. 5
to prevent horizontal displacement of the guide
frames. Oné end of each guide frame overlies
the projecting portion of the cross plate 25 of
the next adjacent guide frame in the manner
shown. Thus a substantially continuous guide
frame structure is provided from the box scraper
as it travels from the slide of the scraper car
along the tops of the muck cars thereby enabling
distribution of the muck being loaded into the
several cars.

Carried by the scraper car 2 beneath the
scraper slide §8 is a conventional double drum
hoist generally designated 32 which may be gen-
erally similar to that disclosed in the R. C. Os-
geod patent, No. 1,740,707, patented December
24, 1929. This hoist comprises relatively ro-
tatable drums 23 and 34 on which cables or ropes
35 and 33 are respectively wound. The drums
are driven by a motor 37 and each drum has a
transmission mechanism embodying a friction
clutch control 32. Suitable control levers for
the clutches may be located at the side of the
body of the scraper car. The free ends of the
cables are attached at 39 and 48 to the opposite
ends of the box scraper 17 and the tail rope 36
is guided by a tail sheave 4{ journaled on a sup-
port 2. The tail rope passes from the tail sheave
downwardly around a guide sheave 3 and then
forwardly beneath the train of cars to a guide
sheave &4 carried at the bottom of the scraper
car near the hoist. The tail rope passes from this
sheave onto the drum 34. The pull rope 35 ex-
tends from the drum 33 around a pair suitably
located guide sheaves 45 carried at the bottom
of the scraper slide and extends forwardly around
a front guide sheave 46 and from the latier to
its connection with the scraper. The tail sheave
support 42 may  assume various forms but is
herein shown, for illustrative purposes, as com-
prising  a cross plate 47 resting on the tops of
the track rails and having depending side por-
tions 48 which extend downwardly along the
outer sides of the trackway. An upstanding arm
49 carried by the cross plate and rigidly braced
at 58 carries the tail sheave 41. Removable
cross bolts or rods 51 pass through openings in
the side portions 48 beneath the track rails.as
shown in Fig. 4 when a pull is imparted to the
tail rope the support 42 iends to tilt or cant
relative to the trackway and is thus locked firmly
in position between the top and bottom surfaces
of the track rails. By removing the cross bolts
or rods 5i the tail sheave support may be readily
detached from the trackway. Evidently, the tail
sheave 41 may, if desired, be hung from the roof,
as from a roof anchor, or the sheave support
42 may be clamped at its sides as by bolts di~
rectly to the track rails, in well-known manners.

THe general mode of use of the improved tun-
nel mucking apparatus will be clearly apparent
from the description given., The shovel 8 of the
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muck loader | may be operated to load the loose
rock or muck at the heading into the box scraper
17 which is carried by the slide {6 of the scraper
car 2, and when the box scraper is filled with
muck, the hoist 32 may be operated to pull the
scraper along the adjacent guide pan (8 into
a position wherein the scraper contents drop by
gravity through the pan opening into the under~
lying body of the car (1. When the first car is
filled with muck the box scraper may be moved
over the leveled car load and onto the next ad-
jacent guide pan {9 of the next car 12, and
these operations may be repeated until the entire
train of cars is loaded. The guide pans may then
be removed from the tops of the muck cars and
the tail sheave support £2 may be detached from
the trackway, and the pans and support may
be temporarily set at the side of the drift. At
this time the box scraper 17 is located on its
slide 18 on the scraper car and the tail rope may
be disconnected from the scraper and wound up
on its drum. The scraper car may then be un-
coupled from the muck train and a locomotive
may be coupled to the outer end of the frain
and the loaded train may be trammed frem
the heading. If desired, the scraper car 2 may
remain coupled to the muck train and trammed
out from the heading with the car train. The
shovel loader has its own propelling means and
may be separately trammed from the heading
or may be trammed out with the train.

As a result of this invention an improved tun-
nel mucking apparatus is provided for loading
out the muck from the heading of a small mine
tunnel, thereby greatly decreasing the time nor-
mally consumed in mucking by conventional
hand methods. By guiding the box scraper on
the slide of a scraper car located at the rear of
a conventional shovel loader, the shovel of the
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in a novel manner. The provision of the sepa-
rate guide frames or pans disposable directly
on the tops of the cars of the train, the box
scraper may move directly over and discharge
its contents directly through the open centers
of the frame into the mine cars. By making
the guide pans readily removable they may be
quickly lifted off from the cars and set to one
side when the train is loaded. The scraper strue-
ture is relatively simple and rugged in design
and may be associated with conventiona]l mine
cars without change. By the provision of a muck
train which consists of several muck cars cou-
pled together, the time usually consumed in the
switching of the separate cars is completely
eliminated and the normal mucking time usually
consumed in hand loading may be substantially
reduced. Other advantages of the invention will
be clearly apparent to those skilled in the art.

While there is in this application specifically
described one form which the invention may
assume in practice, it will be understood that
this form of the same is shown for purposes of
illustration and that the invention may be modi-
fied and embodied in various other forms with-
out departing from its spirit or the scope of the
appended claims.

What I claim as new and desire to secure by
Letters Patent is:

1. A scraper loading apparatus for use with a
train of mine cars adapted to run along a track-
way and comprising a scraper car coupled to a
mine car at one end of the train and having an
inclined slide plate, a series of cooperating sep-
arate removable rectangular guide frames rest-
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ing directly on the tops of the ears of the train
and providing a substantially continuous guide-
way extending lengthwise of the train, each frame
having an open center overlying the body of a
car by which the frame is directly supported, a
box scraper having an open bottom and disposed
on said slide plate for receiving the material to
be loaded with said plate closing the bottom of
said scraper, and a hoist on said scraper car and
having pull and tail ropes attached directly to
said scraper for moving the latter back and forth
to and from said slide plate and along said guide
frames, said scraper as it moves from said slide
plate along said guide frames discharging the
material therein through its open bottom and
the frame openings into said cars for loading the
material progressively into the cars of the train.

2. A scraper loading apparatus for use with a
train of mine cars adapted to run along a track-
way and comprising a scraper car coupled to a
mine car at one end of the train and having an
inclined slide plate, a series of separate coop-
erating removable guide frames of rectangular
shape resting directly on the tops of the cars of
the train and providing a substantiaily continu-
ous guideway extending lengthwise of the train,
each frame having an open center overlying the
body of a car by which the frame is directly%“sup-
ported, a box scraper having an open bottom
and disposed on said slide plate for receiving
the material to be loaded with said plate closing
the bottom of said scraper, a hoist on said seraper
car and having pull and tail ropes attached to
said scraper for moving the latter back and forth
to and from said slide plate and along said guide
frames, said scraper as it moves from said slide
plate along said guide frames discharging the
material therein through the scraper botitom
and the frame openings into said cars for loading
the material into the cars of the train, and a
tail sheave support attached to the trackway
beyond the opposite end of the train for guiding
the tail rope of said hoist.

3. In a loading apparatus, a train of mine cars
coupled together and adapted to travel along a
trackway, a scraper car guided by the trackway
and coupled to one end of the train, said scraper
car having an inclined scraper slide, an open
bottomed box scraper on said slide, open-cen-
tered rectangular guide frames one resting di-
rectly on the top of each car of the train and co-
operating with said slide to provide a substan-
tially continuous guideway for the scraper ex-
tending lengthwise of the train, and a hoist on
said scraper car and having a cable connected di-
rectly to said scraper for moving said seraper
from said slide directly along the guideway pro-
vided by said guide frames.

4. In a loading apparatus, the combination
comprising a shovel loader, a scraper.car, a train
of mine cars, said loader and said cars adapted
to travel along a trackway, and said scraper car
coupled to one end of said train, said scraper
car having an inclined closed bottom slide, an
open bottomed box scraper disposable on said
slide in a position to receive material discharged
from said shovel loader with said slide closing
the bottom of said scraper when the latter is dis-
posed on said slide, a rectangular guide frame
disposed directly on the top of each car of said
train and said guide frames cooperating to pro-
vide a substantially continuous guideway for sald
scraper extending lengthwise of the train, said
scraper having direct sliding engagement with
said guideway, and a hoist carried by said seraper
car and having pull and tail ropes directly con-
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nected to said seraper for moving the latter from
said slide along ‘the -guideway provided by said
guide frames and for retracting said scraper,
and said scraper as it moves toward the opposite
end of said train along the guideway over the
tops of the cars of said train discharging  its
contents progressively irito the mine cars.

5. In a muck loading apparatus for tunnels
in metal mines, comprising a scraper car, & series
of mine cars, said cars coupled together for
movement in unison along a trackway laid on
the tunnel floor, & series of separate cooperating
removable guide frames of rectangular shape
having open centers and resting directly on the
tops of said mine cars, said scraper car having
an inclined slide plate oh which a box scraper
is received in a .positien to receive muck to be
loaded into said mine ears, and said slide and said
giude frames having overlapping horizontal por-
tions which substantially close the spaces be-
tween the cars while permitiing relatively free
relative horizontal movement, and said slide and
said guide frames cooperating to provide a sub-
stantially continuous guideway for said scraper
extending lengthwise of the train and with
which said scraper has direct sliding engage-
ment, and means having direct connection with
said scraper for moving said scraper along the
guideway thus provided to move the muck loaded
therein progressively into said mine cars.

6. In a muck loading apparatus for tunnels in
metal mines, comprising a scraper car, a series
of mine cars, said cars coupled together for move-
ment in unison along a trackway laid on the
tunnel floor, a series of separate cooperating re-
movable guide frames of rectangular shape hav-
ing open centers and resting directly on the tops
of said mine cars, said scraper car having an in-
clined slide plate on which a hox scraper is re-
ceived in a position to receive muck to be loaded
into. said mine cars, and said slide and
said guide frames having overlapping hori-
zontal portions which substantially close the
spaces between the cars while permitting
relatively free relative horizontal movement,
and said slide and said guide frames co-
operating to provide a substantially continuous
guideway for said seraper ekxtending lengthwise
of the train and with Wwhich said scraper has
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direct sliding engagement, and ‘means having di=
rect connection with said scraper for moving
said ‘scraper along the guiaeway thus provided
0 move the muck loaded therein into said mine
cars, said scraper having an open top and an
open bottom and discharging its contents when
it occupies a position over the open center of
a guide frame, and said scraper riding over the
leveled load in a loaded mine car as it moves
its load toward discharging position over the
next adjacent car.

7. In a muck loading apparatus for tunnels
comprising a frame supporting an inclined s.ide
plate which receives 2 box scraper to be loaded
and providing a bottom closure for a scraper
disposed thereon, a guide frame adapted to rest
on the top of a body of a mine car, said plate
and said guide frame having horizontal over-
lapping portions, and said guide frame having
an open cenier disposable over a car bedy, a box
scraper having an open bottom disposable on
said slide, said slide plate and said overlapping
portions extending between said first frame and
the car to be loaded to prevent discharge between
them of the scraper contents during movement
of said scraper toward its position overlying the
car body, and means for moving the loaded
scraper along said slide, over said overlapping
portions and along said guide frame to a position
wherein it lies cver the open center of said frame
and its contents are discharged into the under-
lying car body.

EARL EDWARD MILLER.
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