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70 all whom 1t may concern:

Be it known that I, Guorcr A. FOWLER, &
citizen of the United States of America, ve-
siding in the city and county of Denver and

5 State of Coloraco, have invented a new and
useful Muck Shoveling, Catching, and Con-
veying Apparatus for Tunneling-Machines,
of which the following is a specification.

My invention relates to improvements 1n

10 muck shoveling, catching and conveying ap-
paratus for tunneling machines, and the ob-
jects of my invention are: first, to provide

a pneumatically operating muck receiving

and shoveling conveyer; and second, to pro-
vide a compressed air actuating muck shov-
eling, catching and carrying conveyer adapt-
ed for the reciprocal swinging or oscillating
of rock drilling or crushing heads of tunnel-
ing machines. I attain these objects by the
mechanism illustrated in the accompanying
drawings, 1n which: - '

Figure 1, is a vertical, longitudinal sec-
tional view, showing the improved muck con-
veyer in connection with a portion of the
cutting head of a tunneling machine. Iig.
92, 1s a plan view of the muck conveyer de-
tached from the cutter head. Fig. 3, 15 a
horizontal, sectional view on the line 3—3 of
Fig. 1. Tig. 4, is a transverse, vertical sec-
tional view on the line 4—4 of Fig. 1. Ing.
5, 1s a fragmentary perspective view 1llus-
trating a modification in the construction of
the forward end of the conveyer; and Figs.
6 and 7 are sectional views illustrating modi-
cations in the form of the plate through
which air under pressure passes to convey
the muck to the discharge end of the con-
veyer. '

Similar letters of reference refer to similar

parts thoughout the several views.
Referring to the drawings, the numeral 1,
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designates the head block of a rock tunnel-

ing machine. This block supports a plural-
ity of rock drilling or crushing engines and
45 drill bits 3, and the mechanism for operating
them. These drilling engines and the
mechanism for operating them I do not 1llus-
trate, as they do not form any part of my
present invention, but I illustrate however
50 the projecting drills of the three drilling en-
gines, to show the codperative application of
my muck conveyer to a tunneling machine’s
drilling heads of this type. '
My invention contemplates the application
55 of my compressed air operated muck con-

veyer to any form or type of tunneling ma-
chine, to which it can be adapted and applied.,
but it is especially adapted for use with rock
tunneling machine heads that swing on a
central pivotal pin 4, reciprocally 1n an arc
of a circle or in a full or substantially a full
semli-circle at the breast of a tunnel. This
pivotal pin 4, 1s secured 1n a bed plate cast-
ing 5, and projects above 1t, and forms a
pivotal bearing for the lug portion 6 of the
head block 1, which i1s swung around on its
pivotal pin by suitable gearing 7, only a frag-
ment of which is shown 1n this application,
as 1t does not form any part of my present
1nvention. '

My compressed air muck conveyer 1s posi-
tioned below the drilling engine supporting
head 1, and 1s secured to it 1n such a manner
that it moves with and 1s carried by 1t, as it
swings from one side to the other side of the
tunnel. The air conveyer and the head are
supported by rollers 8, which are mounted on
nins 9 in brackets 10, at the opposite lower
edge portions of the head. These rollers
hold the front end of the conveyer close to
but clear of the floor of the tunnel. The
head 1is preferably provided with side hous-
ings 13, which may be made of rubber or
metal or other suitable material. These
housings act to guide the falling muck onto
the front end of the conveyer. These hous-

ings extend to the front ends of the drill bits

close to the breast of the tunnel, and they
inclose the sides of the drill bits so that the
rock cuttings that fly from the breast fall be-
tween them onto the conveyer.

My muck conveyer consists of two pan-like
members that are arranged one within the
other, the lower member being provided with
a lip portion 15 at its forward end, which 1
term a muck shoveling lip, and with a dis-
charge aperture 16 at its rear end. The
conveyer comprises an air recelving passage,
and a passage for the muck from the lip por-
tion to the discharge aperture. Theshoveling
lip portion 15, is formed at the end of the bot-
tom plate 17 of the conveyer, and this lip 1s
formed by curving up and over and back up
on itself the terminal end of the bottom
plate, and the top edge of this lip extends
backward from the end substantially paral-
lel with the bottom plate 17 a short distance,
and forms the end of an air passage space
along the inside of the bottom of the pan, as

' will be more fully described hereinafter.
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The rear end portion 18 of the conveyer , port for the middle portion of the cdrill bits,

preferably surrounds the pivotal pin por-

tion of the head and bed plate, and consists
of a circular flange or band portion 19
that stands vertically below the bed plate
with 1ts top edge close, to the bottom of the
bed plate, and in this part of the plate 17,
is formed the opening 16, through which
the muck 1s discharged onto the adjacent
end of an endless conveyer belt 20, the end
of which is mounted on a roller 21, which 1s
journaled in the lower ends of arms 22, the
opposite ends oif which are secured to the
bed plate or frame of the tunneling machine.
11
belt conveyer, as this feature while codper-
ating with does not form a part of my pres-
ent 1nvention, and my i1nvention can be ap-
plied to various constructions and arrange-
nents of endless conveyers. This dis-
charging end of the conveyer is surrounded
by a 1101151110 flange 26, which 1s secured to
the Supportmﬂ ATINS 99 of the cony eyer belt,
and 15 arranged to guide the muck as it
discharges h'om the air conveyer onto the

belt and prevent its falling over the side

edges of the belt and 31des

The conveyer consists of the bottom phte,

17, the side plates 28 and the top plate 29,
and an air passage plate 30. These plates
are connected together to ferm an i1mper-

forate air-tight pan except at its shoveling

lip and dlscharfrmo ends, and they are ar-
ranged so that a Supply of compressed air
can be discharged into 1t in such a man-
ner that the muck will be blown from its lip
end through the conveyer and discharged

through its discharge aperture onto the belt

The bottom

conveyer. plate 17

extends

from the discharge end’ portmn of the con-

veyer at a downward angle along the floor

of the tunnel to beyond the head 1, and to |
close to the rock cuttine ends of the drill’

bits, and the sides 28 of the conveyer prefer-

ably extend from the. opposite sides of the
‘head 1 to which they are secured, and on the
-outside of the muck housings to the end of

the Iip of the conveyer.

The curved shoveling lip portion of the

conveyer extends across the bottom plate
of the conveyer from side to side and across
the space between the side muck housing
strips, and above this curved lip portlon

the shoveling end of the conveyer is open

60

between ifs side flanges for a distance from
the end of the lip sufficient to permit the
muck to drop from the breast of the tinnel
as 1t 1s freed by the drill bits into the lip
In the drawing [
‘have 1llustrated this open space extending
back from ‘the edge ofthe lip to a drill bit.

portion of the conveyer.

supporting plate 30, which extends across

the front of the head 1 and 1s supported by

~ braces 60 extending from the head at a suf-

65

1ts lower portion only.

angles to the lower drill bits.

llustrate only a fragment of this endless

top of the rear discharging portion of the

this supporting plate being provided with
apertures through which the drill bits
slidably project. I illustrate a fragment of
Tts lower end is
bent inward to stand at substantially right
The lip por-
tion of the conveyer 1s provided with re-
cesses 34, which are formed in its edge in
such a4 manner as not to interfere or de-
stroy the imperforate air space formed by

recesses are preferably made by curving the

edges inward in such a manner that the end
of the bottom plate 1s bent inward and the

air space behind its curved end 1s not inter-
ferved with, but extends around these curved
vecesses. 1f desired, the extension end lip
portion can be Folded 1 1ipon 1tself, and weld-

ed into a flat edge and then curved up far
enough to form an air space close to the edge

of the lip, as shown 1n Fig. 5.

The upwardly and 1"ef1rxmrdlv curved lip
portion of the conveyer 1s adapted to form
the terminus of an air passage 35, which 1
form along the bottom of the conv eyer be-

plate 30. The plate 29 forms the roof por-
tion of my conveyer, and it extends from the

convever under the hmd ‘111(:1 across from its
sides of' the conveyer to which 1t 1s se-
cured to within a short dlSt‘"lIlCe from 1ts lip
end, which is left open to receive the falling
mu('k I: have illustrated its forward
secured to the lower end of the drill bit

ouicle plate 33, as when the convever 1s used

with a head plomﬂed with this plate, 1t
aifords an additional support for its for-
Ward end, 1n addition to 1ts rigid connection
o the side plates ‘of the conveyer.
The plate 30 of the conveyer consists-of a
succession of lattice strips arranged across

the conveyer from one side flange to the

other, and each lattice 1s preferably pro-

vided with turned- -up end portions 354, that

are riveted or are ctherwise secured to the
side {langes of the conveyer.
strips are arranged to overlap each: other,
and they are 13051t10ned at a sufficient dis-
tance apartito allow a volume of compressed
alr to flow readily betiveen them, and:they

are arranged to’ form collectively a plate

that exteﬂds from under the curved terminal

lipedge of the conveyer to the discharge

fipﬂrtu*e at the rear end of the conveyer.

The front end lattice strip 1s also positioned
to leave an air space

of the curved lip

between the under side
p and the top of the lattice
strip.. The lattice strips: that compose this
plate: may: be straight flat strips, as shown
in Fig. 1, or curved as shown in Fig. 6.

This lattice worl air passage plate ig” PO-

sitioned a- short distance above the: bottem
ficient distance in front of it to act as a sup- i plate of the conveyer. -

the curved lip, as shown in Ifig. 2. These

tween the bottom plate and the air inlet

end |

These lattice
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While I preferably use a plate made of
strips of metal arranged in the form of a
lattice plate, my invention contemplates any
suitable form of a plate provided with rear-
wardly inclined apertures or with apertures
inclined from the bottom side of the plate
toward the discharging aperture of the con-
veyer. Thus in Fig. 7 T illustrate an integral
corrugated form of plate provided with
apertures arranged and adapted to direct alr
flowing through them under pressure toward
the discharge aperture of the conveyer.
This plate 30 forms a floor plate for the
muck and the space between it and the top
plate 29 of the pan shaped casing forms the
muck passage compartment of the conveyer,
and the open space at and adjacent to the

terminal end of the lip forms the shoveling

end portion of the conveyer, and this shovel-
ing end portion while containing the air
passage within it below the top of the up-

per surface of the lip and of the adjacent

end of the air aperture plates, is made only
about three quarters of an inch thick and
can consequently be moved easily under-
neath the muck at the junction of the floors
and breasts of tunnels, and the space be-
tween these two plates forms a passage for
a blast of compressed air. This blast of
compressed air 1s admitted to this space 35
in the bottom of the conveyer through two
pipes 37 and 38, which are connected at one
of their ends to the opposite sides ot the con-
0_
site ends extend and are connected to the
sides of a housing 36 at the lower end of an
air passage 89, which connects either di-
rectly with a supply of compressed air or
is arranged to receive the exhaust air from
the drilling engines of the head block. 1
preferably, however, use the exhaust air
from the rock drilling machines, when air
operated drills are used, and the pipes as
illustrated connect directly to the exhaust
passage of the head, but when electrically
operated drills are used, this passage 18 con-
nected directly to the source of air supply
and the air conveyer receives the air under
full direct pressure from the air receiver.

~ The operation of my compressed air op-
erating muck conveyer is as follows: A sup-
ply of compressed air is admitted to the
air space passage 35 in the bottom of the
pan, and this air being under high pressure
rushes to the lip portion of the bottom of the

pan and then flows through the air passages

60

65

hetween the lattice strips of the plate 80, as

chown by the arrows, at a backward angle .

that will move and force the muck that falls
on the lip portion of the conveyer backward
through the pan portion of the conveyer be-
tween its top cover portion and the lattice
strip plate 80, and out of the discharge aper-
ture at the rear end of the conveyer onto

the belt conveyer, by which it 1s conveyed .

>

to the rear end of the tunneling machine.
As the drilling head is moved from one side
of the tunnel to the other, the shoveling lip
would move under any muck that accumu-
lates, in which case the shoveling lip, which
is only about three quarters of an inch thick,
would move under and through the muck,
as it swings from one side to the other of
the conveyer, and the muck would fall onto
the open latticed lip portion of the conveyer,
and the air would pick it up and force it
quickly through the conveyer.

My '

invention is simple in construction

| and occupies but a small space in a tunnel,

and does not contain any moving and wear-
ing parts, and as the exhaust air of the drili-
ing -engines can be used to operate 1it, the
expense of its construction, maintenance,
and operation would be very small.

Having described my invention, what I

| claim as new and desire to secure by Letters

Patent, 1s:

1. A pneumatically operating muck con-
veyer for tunneling machines, comprising a
closed casing having an opening In 1ts top
near the forward end, a shoveling lip having

‘a closed top portion extending beyond said

opening, a discharge aperture at the oppo-
site end of the casing, a perforated plate ex-
tending beneath said opening into said top
portion and means for supplying compressed
air beneath said plate, the perforations of
said perforated plate being arranged to di-
rect said air to move said muck from said

shoveling lip through said casing and dis-

charge it from said discharge aperture.

9. In a pneumatically operating muck
conveyer for tunneling machines, a pan-
shaped conveyer consisting of an imperto-
rate top and bottom plate and side plates, a
muck receiving plate within said pan-shaped
conveyer between its top and bottom plates,
a. muck shoveling lip portion provided with
air receiving and holding space within 1t ar-
ranged below its top muck receiving sur-
face, said air receiving space being formed
below said muck floor plate, a muck passage
between said muck floor plate and the top
plate of said pan, the top of said conveyer
having an open space adjacent to said lip
portion leading into said muck passage, said
open spaced lip portion being made tapered
to a thin shoveling lip or blade portion
adapted to move into and under muck at the
junction of a floor and breast of a tunnel,
said muck floor plate having apertures there-
through arranged to extend at an angle
from the under side of said plate away from
the lip portion of said plate toward its dis-
charge aperture, and means for introducing
air under sufficient pressure to the air space
below said lip and muck floor plate to move
muck from said lip through said muck pas-
sage and out of the discharge aperture of
said conveyer.
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3. In a pneumatically operating muck
conveyer for tunneling machines, an 1im-
perforate pan-shaped casing, provlded with
an open muck shoveling lip portion at its
forward end, and with a discharge aperture
at 1ts rear end, a plate extending across the
interior of said pan-shaped casing extend-
ing through 1t from beneath said shoveling
lip to said discharge aperture, said plate hav-

Ing apertures in its bottom inclined away

from its lip portion toward its discharge
portion, an air space below said plate, and
mMeans mcludmcf pipes leading into said air
space for mtroducmcr air under pressure to
the under side of said plate.

4. A pneumatically operating muck con-
veyer for tunnelmg machines, comprising a

004,144

| closed casing having an opening in its top '

near the forward end and a discharge ap-

erture at its rear end, a shoveling lip having 20

an upwardly and rearwardly curved wall
extending beyond said opening, a perforated
plate extending across said casing and be-
neath sald opening and means for furnish-

ing a supply of compressed air to the space 25
 between the bottom of the casing and the

perforated plate. _
In testimony whereof I athx my signature
in presence of two witnesses.

GEORGE A. FOWLER.

Witnesses:
G. SarceNT Ervrorr,
Aperra M. FowLE.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,

Washington, D,

C'.‘H
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