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This invention relates to an improved me-
chanical excavating machine of the type hav-
ing cutters or digging tools at the forward
end to loosen the earth or material, and an

5 elevating conveyor for delivering the spoil
to a truck or dray at the rear end of the
machine.

The improved machine is mounted or built
upon a tractor, and is characterized chiefly

19 by having a series of digging tools which are
operated by steam or fluid pressure rams to
loosen the earth or material. Other features
of the invention are an improved general con-
struction, the provision of inwardly rotating

15 discs to feed the spoil onto the elevating con-
veyor, improved means for supporting the
elevating conveyor; the construction of the
fluid pressure rams and the steam control

means-therefor, and means for utilizing the

26 expansion of the steam for automatically re-

turning the rams to initial position after
each forward action. Features of construc-
tion and combination are also included and
are hereinafter fully described aided by ref-
erence to the accompanying drawings where-
in:— ' Ve

Figure 1 is a sectional side view of the im-
proved excavating machine.

Figure 2 is a view in plan of Figure 1.

Figure 8 is a sectional view illustrating one
of the fluid pressure rams for actuating the
digging tools and the steam control means
therefor.

Figure 4 is a sectional view showing a
modified form of the mechanism shown in
Figure 8. S :

Figure 5 is a side view showing modified

s
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means for feeding the loosened earth from

the digging tools onto the conveyor.
Figure 6 is'a plan view of Figure 5.
Tigure 7 is a detail view of one of the
chains or belts of the modified feed means.
The improved excavating machine in the
form illustrated in Figures 1 to 4 embodies 2
steam tractor 2 of any.suitable type, the
frame 3 of which is supported by caterpillar
traction wheels 4. Mounted upon the frame
of the tractor is an inclined structure 5, which
supports a conveyor framework 6. The for-
ward end of said conveyor framework is piv-
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otally connected to the inclined structure at
7, while its rear portion is adjustably sup-
ported by anti-friction rollers 8 engaging
transverse rails 9§ mounted on said inclined

structure 5. The pivot 7 and the rails 9 en-

able the conveyor framework to be angularly
adjusted relatively to the tractor 2, as may
be found necessary during the working of
the machine.

Hingedly attached to the rear end of the
conveyor framework 6 is an extension frame-
work 10 supported at its rear end by a pair
of trailer wheels 11. These wheels are
mounted in a light steering framework 12
having arms 18 actuated by means of a han-
dle 14 whereby the trailer wheels can be swiv-
elly moved for steering the machine.

The main framework 6 and the extension
framework 10- support an endless conveyor
belt 15 which passes over a series of gwmide
rollers 16 and 17. This conveyor belt is
driven by.a pulley wheel 18 mounted on a
transverse shaft 19 which is driven by chain
and sprocket gearing 20 from a countershaft
91." Said countershaft, in turn, is driven by
chain and sprocket gearing 22 from the
crankshaft of the tractor engine or any suit-
able power take-off shaft (not shown).

Mounted at the forward end of the machine
is an‘inclined plate 23 supported by extension
bearers from the conveyor framework 6.
This plate is inclined at the same angle as the
conveyor belt 15, and its rear end overlaps
the forward portion of said conveyor belt
so that the earth or material loosened by the
digging tools is positively delivered by sald
plate onto said travelling conveyor belt.

Mounted in bearings provided on the in-
clined plate 23 are short spindles 24 support-
ing two large feed discs 25, which are ro-
tated in a direction inwardly towards each
other, as shown in Figure 2, to feed the earth
and material inwardly onto the travelling
conveyor belt 15. These discs are located
close to and parallel with the surface of the
inclined plate 23 and each preferably has its
marginal portion bevelled as indicated by 26.
The feed discs 25 may be driven by any suit-
able means. In Figure 1 of the drawings
T have shown drive means consisting of bevel
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fitted on the rod 44 is slidable in the opening
- .58 .and is adapted to control

2

gears 27 formed on the underside of the discs
and meshing with bevel wheels 28 on the
shaft 19. Fitted centrally on each feed disc
25 1s a conical member 29 against which a
scraper 30 operates. This scraper is pref-
erably formed as an extension of the con-
veyor framework 6 and it ensurves that the
earth and material picked up by the feed discs
is delivered onto the conveyor belt 15.

The digging tools 81 of the machine are
mounted ‘beneath the inclined plate 23 aund
are slidably supported between guide plates
32 which may be fitted with renewable wear-
ing liners 83. The guide plates 32 are .slid-
ably adjustable by means of a screw-threaded
rod 34 passed through atapped lug 35 on the
conveyor framework 6, see Figure 1. A ‘han-
dle is provided on the end of rod 34 whereby
said rod «can be conveniently rotated to cf-
fect longitudinal adjustment of -the guide
plates 32 relatively to the digging tools.

Each digging tool has steam ram actuat-
ing mechanism as illustrated in Figure -3.
This mechanism comprises a casing .36 -con-
structed to form two steam cylinders 27 and
38 of different sizes,—one .of which forms a
high pressure steam cylinder and the other
a low pressure steam cylinder. Slidably
mounted in said cylinders are two pistons 39
and 40 connected together by a piston rod
41, which is passed slidably ‘through a gland
42 in the wall between the two.cylinders. The
two pistons are.of different.sizes .correspond-
ing to their respective cylinders, and the for-
ward or smaller piston 39 is so shaped as to
function as.a hammer or ram to engage the
rear end of the digging tool .31, which slid-
ably projects into the smaller cylinder 37.

Located beneath the casing 36 is .a valve
casing 43 of cylindrical shape wherein is slid-
ably fitted a longitudinal valve actuating rod
44. At the opposite ends of said wod there
are mounted two control pistons 45 and 46
slidably movable.in chambers 47 and 48 pro-
vided at opposite ends-of the valve casing.
The forward chamber 47 is connected to the
high pressure steam .cylinder 37 by a passage
49,:and the rear chamber 48 is.connected to
the low pressure steam chamber-38 by .a pas-
sage 50. v

“The central portion -of the valve casing is
divided to form four chambers:51,.52, 53 and
54. "The chambers 51 and 52 are connected by
an opening 55 to:a passage 56 deading to the
rear endof the high pressure steam chamber
37. A piston vaive 57 fitted on the rod .44
is slidable in .said opening 55 and s adapted

to control opening of the passage:56.to either

of the chambers 51 and 52.

The other two chambers 53 and 54 ave con-
nected by-an opening 58 to a passage 59 lead-
ing to the forward end of the low pressure
steam cylinder 38. A piston valve 60 also

12
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the passage 59 to either of the chambers 53
and 54. The chamber 51 forms the steam in-
let chamber and it is connected by the port 61
to a supply of high pressure steam. The
chamber 58 is connected by a port 62 to the
steam exhaust pipe. The other two cham-
bers 52 and 54 are interconnected by a trans-
fer passage 63. Between the chambers 52
and 53 there is an opening 64 wherein a pis-
ton gland 65 is slidably mounted. This gland
1s rigidly fitted on the rod 44-and it functions
solely as a guide member for the slidable
‘movement of said rod 44.

The operation of the steam ram mechanism
for actuating the digging tools is as fol-
lows —

The parts being normally in the position
shown in Figure 8, high pressure stearm isad-
mitted through the inlet port 61 and passes
via the opening 55 and the passage 56 into
the rear end of the steam.cylinder 37. The
action of the admitted steam forces the Ppis-
ton head 89 forwardly within the eylinder
37 and causes said ‘piston to engage the end
of the digging tool 81, thus actuating said
tool to cause 1t to dig into the soil.

Towards the completion of its forward
strokes the pisten 89 uncovers the end of the
Ppassage 49, allowing some steam from d¢he
cylinder 87 to pass into the chamber 47
through said passage 49. This admitted
steam acts on the control piston 45 causing
the rod 44 to be slidably moved forwardly,
thus reversing the position of the valve gear
so that the piston valves 57 and 60 are-shida-
bly moved to the opposite sides of the pas-
sages 56 and 59, respectively. This action
closes the .chamber 51 from the passage 56
thereby shutting off admission of steam to

the cylinder 87, but simultaneously the pas-
sage 56 is opened to the chamber 52. The ex-

panded steam in the high pressure cylinder
37 now flows through said passage 56 to-the
chamber 52, and thence by the transfer pas-
sage-63 to the chamber 54." From said cham-
ber the steam passes through the opening 58
and passage 39 into the low pressure steam
cylinder 88, causing the large pisten 40 -to Le
forced rearwardly therein by steam expan-
sion. This action returns the ram piston 39
to starting position in readiness for further
ramming movement.

Towards the termination of the rearward
movement of the piston 40, the end of the pas-
sage 50 is uncovered allowing some steamn
from the cylinder 38 to be admitted into the
chamber 48.  This admitted steam forces the
control piston 46 rearwardly, thus again re-
versing the valve gear so ‘that the piston
valves 57 and 60 are returned to the positions
shown in Figure 8. The steam in the cyl-
inder 38 is thus exhausted through the pas-
sage 59 and opening 58 to the exhaust port
62, and simultaneously therewith high pres-

sure steam from the inlet 61 is again admitted
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to the cylinder 87 to drive the ram piston 39
forwardly. These actions are repeated dur-
ing each forward movement imparted to the
digging tool, the ram piston 39 being driven
forwardly by the action of high pressure
steam and retracted by the action of the ex-
panding steam.

To provide for displacement of air from
behind the piston 40, a spring controlled
valve as 66 may be fitted in the rear end of
the cylinder 88.

During the reciprocating action of the dig-
ging tools, the machine is moved forward by
the tractor 2 and the earth and material
loosened by said digging tools is gathered on
the inclined plate 23. From said inclined
plate the spoil is delivered by the rotating
discs 25 onto the travelling conveyor belt 15
and carried thereby to the rear trailer end of
the machine where it is discharged into suit-
able trucks or wagons positioned between
the trailer wheels 11. :

The forward movement of the tractor

causes the digging tools to be forced rear- .

wardly after they have been driven into the
earth or rock, thus assisting the rearward
movement of the fluid actuated rams, and pos-
itively ensuring operation of the valve gear
to admit the expanding steam to the low

5 pressure cylinder 88.

The high pressure steam admitted into the
cylinder 87 acts as a cushion during the im-
pact of the digging tool against the earth
and rock and holds 1t against the work dur-
ing the forward movement of the tractor
until the valve gear is reversed as previously
described to allow the expanding steam to
pass through the passage 63 to the chamber

'88. The pressure on the digging tool then

=t =l
ensures positive retraction of the ram and the
tool before the next ramming action takes
place.

Figure 4 shows a modified construction of
steam ram  mechanism - for actuating the
digging tools. This mechanism functions
similarly to that previously described, but
the arrangement of the parts is modified so
as to simplify construction. The high pres-
sure steam cylinder 37 in this construction is
positioned rearwardly of the low pressure
cylinder 88, and a compound type of piston
is used for actuating the digging tool. ~Only
one chamber 47 and control piston 45 are
provided in the valve gear, and passages 67
and 68 connect said chamber 47 to the cylin-
ders 37 and 38, respectively.

High pressure steam is admitted to the
cylinder 37 frem the inlet port 61 through
the pipe 56 and forces the compound piston

i forwardly to actuate the digging tool.

After the valve gear has been reversed by the
admission of some steam into the chamber
47, the expanded steam in the cylinder 37
flows via the passage 56, transfer passage 63

¢ and passage 59 to the low pressure cylinder

3

38 to act on the piston 40 and return the ram
to starting position in similar manner to
that previously described.

In the modified construction shown in
Figures 5 to 7 the two rotating feed discs 25
are dispensed with and two sets of endless
feed belts or chains 69 are used in lieu there-
of. These chains 69 are passed around driv-
ing sprocket wheels 70 secured to the spindles
24 and also around other sprocket wheels 71
and 72 which are loosely mounted on spindles
73 and 74 arranged in advance of the spindles
24,

The driving sprocket wheels 70 are of equal
diameter, but the loose sprocket wheels 71 and
72 are of varying diameters having the
smallest wheel uppermost, thus causing the
feed belts to assume a stepped formation at
the forward end of the machine. This
stepped formation provides between the two
sets of belts, a narrow feed trough or chan-
nel, along which the loosened earth and mate-
rial is conveyed to the conveyor 15.

ach of the feed belts or chains 69 consists
of a series of pivotally connected links 75 as
shown in Figure 7 and each link preferably
has a bevelled side face 76 as shown to facili-
tate the feeding of the loose earth.

What I do claim is:—

1. An improved excavating machine, com-
prising a wheeled frame provided at its for-
ward end with an inclined plate, a series of
digging tools mounted under the inclined
plate in alignment transverse the forward
end of the plate, tool operating mechanism
for each individual tool, said mechanism com-
prising means for positively driving the tool
to its work and reseating to permit pressure
of the earth against the tool to refurn the
latter to normal position, an endless conveyor
extending rearwardly from under the plate
to the rear of the frame, and means mounted
on the plate intermediate the conveyor and
digging tools and overlapping the plate and
conveyor for directing the dirt from the
digging tools and plate onto the conveyor.

2. An improved excavating machine, com-
prising a wheeled frame, an inclined plate at
the forward end of the frame, a conveyor in
rear of the plate, a series of digging tools
mounted in alignment transverse the forward
end, of the plate, operating mechanism for
each tool to positively drive the tool in one
direction only, said mechanism being wholly
disconnected from the tool whereby upon re-
turn to normal position of said mechanism
the tool will be returned to its normal posi-
tion by pressure of the earth with which it
contacts. :

In testimony whereof I aflix my signature.

PHILIP SHANNON.
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