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Specification of Letters Patent.

Application filed March 256, 1908.

Patented May 18, 19086.
Serial No. 423,213.

To all whom 1t may concern: |

Be it known that I, Groree L. TURNER,
a citizen of the United States, residing at
Bellefontaine, in the county of I.ogan and
State of Ohilo, have invented certain new
and useful Tmprovements in Steam-Shovels,
of which the following is a specification.

This invention relates to improvements 1n
steam shovels.

The object of the mmvention 1s to provide
a machine of large capacity for stripping
the earth from coal veins rock, ore, ete., the
particular object being to provide a machine
of this character which will not only remove
the earth but which will also convey the
earth to a suitable dumping point which will
be sufliciently removed from the bank side as
to be out of the way of the operation of
removing the coal, rock or ore after the
earth has been stripped; 1t being the inten-
tion to displace by this machine the usual
{rain of dumping cars which are ordinarily
used to convey the earth from the point oi
operation to a suitable dumping ground.

A further object of my invention 1s to
improve the construction of a machine of
this character to adapt it to the work to be
performed.

The invention consists in the various con-
struetions hereinafter described and set forth
1 the claims.

In the accompanying drawings, Figure 1
is a front elevation of a machine embodying
my invention. Iig. 2 is a side elevation oi
the same, the view being one looking toward
the left of Fig. 1, it being what 1s known as
the bank side of the machine. Ifig. 3 1s a

side elevation of the main hopper with its

movable bottom or feeder and the auxiliary
hopper of the main carrier, looking in the
came direction as in Fig. 2. Ifig. 4 1sa front
elevation of the same. TFig. 5 1s a detail of
the clutch mechanism for the driving pulley

of the movable bottom or feeder of the main

hopper. Kig. 6 is a side view of the main
cairier looking from the front of the ma-

chine, showing the mechanism for driving

the belt and tightening and loosening the
tension thereon. Fig. 7 is a top plan view
of the tensioning mechanism for the mamn
carrier belt. Tfig. S is also a side elevation
of the main carrier showing a modified form
of tensioning mechanism for the belt. Higs.
9, 10 and 11 are details of some of the parts

the main carrier belt. Iig. 12 is a rear end
view of the device, and Fig. 13 1s an enlarged
similar view of a portion of the same. Ifig.
14 is a section on the line 1—1 and Fig. 15
is a section on the line 2—2 of F1g. 13. Ihg.
16 1s a sectional view of the main hopper the
section being on the line 6—6 of the Fig. 3.
Fig. 17 1s a front elevation of one of the
supporting trucks. Fie. 18 i1s a top plan
view of the same. ;.
the line 1—1 of Fig. 18: Figs. 20 and 21 are
two views illustrating the system for moving
the machine forward by .the dipper, Fig. 20
being a top plan view, and Fig. 21 a side
elevation. | N

Like parts are represented by similar char-

acters of reference 1n the accompanving
&

drawings. -

As illustrated in the drawings only such
parts of the operating mechanism lhas been
shown which performs the operation of dig-

oine and shoveling as has been deemed nec-

essary, all of this mechanism such as the
boom swinging device, and the devices for
hoistening and backing the dipper being
the usual well known mechanism employed
in this class of machines.
is mounted upon a main frame ¢ @ ¢ 1n the
usual way, said frame being supported by
four trucks, 0. .

¢ represents the boom mounted upon the
usual turn-table, ¢, operated by the chain

or cable, ¢¢, from the ordinary power wind--

ing drums; the outer end of the boom being
supported from the usual A-frame, ¢". This
2
which, in the present case, is shown as of
the dipper type of excavator; this dipper
being operated by the usual devices such as
the hoisting and backing cable, ¢*, operated
from the usual power drums (not shown)
and havinge the usual means for operating
its handle through the boom, such as the
crowding engine, ¢°. , .
Located on the bank side of the machine,
at the forward part of the frame, «, 1s a
hopper ¢ into which the dipper is adapted
to dump. This hopper is provided with an
incline side (shown best in Fig. 16) and has
located in the bottom thereof an incline
feeder or carrier @2, the direction of travel

of which is toward the rear of the machine,

1o, 19 1s a section on

This mechanism

N
6 ‘i
at

80

80
turn-table carries the excavating device, ¢*,

95

100

100

so a3 to deposit the earth into a small aux-

iliary hopper, ¢, located above the lower end

of the driving and tensioning mechanism for | of a long inclined conveyer f. The feeder

110
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nected to the she

15

20

25

or carvier (- may be of ¢ fmy well known type

of conveyer passing over sprockets @ d* at

its respective ends and h*wmo any suitable
tightening means as showi at d® for 1n-

stance. The carrier is driven through the
medium of a pulley ¢° connected to any
suitable source of power, this pulley being

_mouﬂted upon the shatt 4" 1 such a way
as to permit it to slip whenever an undue
Joad 1s deposited upon the feeder as will be

described farther on. The shaft ¢ 1s con-

beveled pinion ¢, and a beveled oear
connected to the respective shafts.

- As Dbefore stated the pulley ¢° 15 con-

nf_,ued te the shaft d° by a frictien cluteh
m such a way that the pulley can be not

~only thrown into and out of engagement
with said-
but will 2lso be allowed to shp on the shaft

shaft at the will of the operator

whenever an undue load such as a large
boulder or anything which would be liable
to injure the carriers, 1s deposited 1 the
hopper. In Fig. 51 have illustrated a well
11110**1*11 form of such a clutch. 7 vepre-
serits the outer'mmno secured at one end
to the puliey <" and hfwmn a removable cap

at the other end. 7 represents friction

-sho-és or plates adapted to be thrown into
with the

ano out of Lrictmml engagement

-casing and its cap thr oufrh the medium of

35

4()

45

50

55 adapted to be held in- dlﬁerent positions of

60

65

to the cone f°
by the link 77, the outer ends of the level"

arm 7.

the toggles 12, and lever 7%, pivoted at f°
and coanected to the toggles

(one lwel only being shown) being con-

nected with a 51:)11*10' 7o,

the platea oI shoes W}ll be engaged or dis-

engaged and the springs help fo sustain the

ii“lctli}ﬂﬂ:l engagement between the parts.

_'\ieaﬁs are p ovided for adjusting these
springs sc that the clutch can be regulated
to- th when a certain power 1s ex veeeded
so that any danger resulting from the de-
posit inte the hoppw of m1ythuw which
~would. be 11‘1ble to injure the carrier 1is thus

obviated. -
- The main cai rrier, 7, comL;;ts of a long arm

or frame having a series of {1“1ct1011 and
_guide rollers, 7, “over which passes the end-
_leS% beit, 72, this frame or arm being pivoted
at Bioa smmb e frame or car which can be

either stationary or movable, and being

elevation by the cables f* which may be con-

nected to any suitable source of power for
~the purpese of raising and lowering the
| The belt, 72, passes around a drnmo'
pulley . mounted in fixed bearings con-
nected to the arm,
ddler pulley 5. _
driven from any suitable source of power 11’1,1

::md theﬂce .:Lround an
The driving pulley, 7%, 1

the machine, preferably from the engine

shaft f"' through the medmm of the pulley, ~

ft «° which carries the.
sprockets ¢* thvough the medium of the

By moving the
cone iii and ouv through any suitable means

k

| 78, and Delt ]‘”” pa,ssme around Lhe
ley, %, connected to the shaft fl" 1omted n -
smtable bearings on the arm, 7, and having

shatt 9.

steam cylinder 722

'e.mployed instead of the cylinder.

the cables fl"j and hence on the belt.
“obvious that any ordinary clutch device may
be used for the purpose of rotating the

922,213

ul-

4 pinion, f%, engaging with a gear, fl" CON-
nected to said drnnng pulley or to its
The pulley} 72, 1s preferably con-
nected to the shatt,
to pel mit the pulley Lo slip thereon ‘under a
éertain load on the carrier,
one, d', shown in Ii 1g. 5 -

The "idler pulley, f“,- 1S inovable "1,'11(1 lias

connected therewith means for ‘LlltOlll‘LblC‘lﬂy-

keeping a certain tension upon the belt f*.
The pulley, ¢, is miounted in a sliding
frame, 17,

this fr 1ct10n
pulley being constructed the same as the

10

, by a friction clutch- '

75

80
Whl(}h is adapted to shide in

ouide-ways, 75, on each side of the frame

orarm f. Connected to the shding frame 7,
are two cables, f*9, passing ¢ "LI‘OUlld a series of o
85

pulleys 729, and also about two pulleys, 72,
wliich are connected to piston rod, f*2, of the
The supply pipe f**, has
a shut-off valve, 72%, and also a pressure

1educmn valve, /2%, by means of which any

desired and constant pressure may be main-

tained 1rrcslaectwe of any pressvre of the

steam supply.
- In the operation of the device the leducmn

valve 1s set to maintain the least pressure in
tl*e cylinder that will hold the belt- tight
enotigch to prevent slipping on the drwmﬂ"

90

95

pul]ey, after which the opening and c]osmﬂ o
of the shut-off valve puts on or takes off the

tension on the belt, so that the proper ten-

sion on the belt is ‘LUtOﬂlELthELH}T maintained

of the belt from any cause. -

100
irrespective of any stretching or shrmkaﬂe -

111 Figs. 8,9, and 10 I have shm m a modi-

hca t101 1N Lhe demces for securing the proper

ension on the belt 72 in which Welﬂhts are

105

In this

case the cables, /', pass over the pulleys, /7,

oné on each side Oi the arm or frame f
théence over the pulleys, 7%,

to these weights i1s-a mble, 721, which passes

~about the pulley, 722, upon the frame work
and thence to the drum, %%, which isloose on =
115

the shaft, f*° of the drwmo pulley f*.
Keyed to the shaft, /1%, is a hub 734, carrying

Also connected

and
_ located on the
frame work above the arm f, and are con-
nected to the weights f2°.

110

a pzmrl 133, cldleatec1 to engage with internal

teeth on the drum, f?3, when the shaft, f1¢, is

turned backwa rdly, sald pawl 11111111110‘
loosely over these teeth in the foj_ ward rota-
tion of the shaft.
relieve the tension on the main belt, f, the
shaft, 7° 1s backed thus running.
weights, 29, up and relieving the ‘tensmn on
1618

When it is desired to

the

120

12‘._5 )

drum, 7%, to raise the weights, it bemﬂ un-.

rmﬁed a short dlstqnce the tensmn will be

derstood that as soon as the Welohts are

130
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relieved and the belt allowed to slip on the
puiley.

In a machine of this kind where the oper-
aling parts are neccessarlly very heavy and
must be all mounted upon a single frame
which must be moved over very uneven
ground, I have found it necessary to mount
the frame on the supporting trucks in such
a way that the frame will have more or less

.ﬂembﬂl* ¥ the trucks themselves beimng con-

structed 1m a way to permit further " flexi-
bility i the movement of the machine over
the ground in a way which will be described
heremmafter. IIxtending across the lower
part of the rear end of the frame are two
transverse frame pieces, ¢ ¢, located a suit-
able distance apart. Located between these
frame pieces, ¢* ¢*, and supported at each
end by the trucks 1s a bolster, ¢®. lxtending
across the respective frame pieces, ¢' ¢*, mid-

way in their length 1s a supporting pin, a*;

which has a bemmo upon the bolster, a®.
The bolster, «*, 1s Strenﬂthened by the trus_,
rod, a°, anchored at each end in the bolster
as at «¢"-and extending down through and
beneath the bolster, a block, &7, being prefer-

ably 1nterposed between the bolster and the

truss rod at the center. The bolster 1s pret-
erably constructed of two beams, «¢2, secured
together at their centers by a series of plates,
a® Whlch plates also Torm the bearing proper
for the pimn «*, a spacing block or plank a’,
being inserted fu this point between the
beams; a®, and the 1nner plates a®. At the
Iespectn'c ends of both the frame pieces,
«* «®, and the bolster «¢®, are provided wear-
ing plates, ¢, ¢**, which take up the wear
between the parts at these points, a spacing
block, ¢**, between the respective parts of the
bolster being also inserted at these points.
In order to provide for further flexibility
in the movement of the frame I have con-
structed each of the trucks in such a manner
that the truck frames will be swiveled upon
one of the axles of the truck. Kach of the
trucks 1s made up of -two longitudinal
I-beams 0*, connected together by transverse
channel bars 22 The axlu b3, is supported
at each end by the carrier "“Vlhﬂl% b, Whlch
run loosely thereon. Supported on the axle
are straps, 6°, one at each end, and supported
by these str*lps are two transverse channel
bars 0° the lower ends of the straps being
out-turned so as to provide a faupport for the
bars as shown, said bars being cut away at
the points where the straps turn under.
Located at the center of the channel bars,
b®, 1s a pin, 07, upon which rests the trans-
verse channel bars, 02, of the truck frame.
To maintain the parts in position I have
secured to the channel bars, 0° plates, 05,
anc to the transverse bars, 7)-* plates, b,
which plates are provided w1th openings
through which extends the pin, 67, these
plates being adapted to hold the part% from

- to each other.

¢y
<3

lateral movement. I have also secured to
each of the longitudinal I-beams at each
side, frame parts, 6'°, which inclose the
channel bars, 0° and are secured together at
the bottomr by a bolt or rod, 6, these frame
parts, 1% being adapted to hold the parts
against longitudinal movement 1 reference
The truck frame proper is
rieidly supported upon the other axle in any
suttable manner. 'The forward part of the
main frame of the machine and each end of
the bolster, «% 1s supported upon these re-
Specflve trucke at a pomnt in the center there-
of as indicated at 0%, this supporting seat,
62, being in the nature of a rounded soclket
to receive the rounded projection on the
frame part or bolster so as to permit a more
or less free movement of the frame on the
trucks.
In ifgs. 20 and 21 T have shown a system
of moving the machine forward through the
mecium of the dipper ¢ ¢ represents a
cable passing over the pulley 1 the block ¢,
which 1s connected to the dipper, iﬂellC“
about the pulleys in the blocks, ¢? con-
nected respectively to the rear trucks, thence

about the pulleys in the blocks, ¢%, which

may be anchored at any suitable point, as
for instance, to the temporary track, and
thence back to the pulley blocks, ¢2, to which
the respective ends of the cables are con-
wected. By dropping the dipper down to 1ts
1 ywer-most position as shown in TFig. 21 and
then raising 1t by the 1’*013’[1110 drum the ma-
chine can be 1eddﬂv moved Torw ‘Ll‘ﬂ This
mode of moving the machine is made neces-
sary by the oredt weight of the machine, it
having been found to be en tirely impractica-
ble to apply the power direct to the axles of
the trucks or to the wheels. T he same sys-
tem may be emploved for moving the ma
chine rearward, by connecting two of the
pulley blocks to front trucks :z‘s.nd anchoring
the other two blocks to a point 1n the rear;
the cable ¢ being passed about the anchor
pulleys, thence : Dot the pulleys connected
to the front t‘="uck~3 and thence back and con-
nected again to the anchored pulleys.
Having thus described my mvention, I
clain | |
1. In‘ a machine of the character described,
a main frame, an excavator and means for
operating same, a hopper to receive the
dun'lpulo's from said excavator, a continn-
ously moving feeder in plO\lﬂlltY to said
hopper, and 7 conveyer located at the dis-
charge end of said feeder, all of said parts
bemo supported on said main frame, sub-
%tﬂntmlly as spectfied.
2. In a machine of the character described,
a mamn frame,an excavator and its 0perat1110
mechanism, a continuously moving feeder
located in the path of movement “of said
excavator, a continuously moving conveyer
located“at the discharge end of said feeder,
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and means for gniding the dumpings from

said excavator onto said feeder and  from
thence onto said conveyer, all of said parts

“beine supvorted on sard main frame, sub-
- . e p |

stantially as specified.
3. In a machine of the character described,

an excavator and its operating mechanism,

a niain. hopper having a continuously mov-

ing feeder, a conveyer located at the dis-
charge end of said feeder, mechanism for
operating said feeder, and means Tor dis-

engaging said mechanism from saia feeder

under a certain load on
stantially as specified.

4, Tn a machine of the character described,
an excavator and its operating mechanisim,
a main hopper having a movable feeder
therein, a conveyer located at the discharge
end of sald feeder, driving mechanism for
said feeder and means for disconnecting

said feeder, sub-

said driving mechanism at the will of the

operator and also for disengaging said
mechanism from said feeder under a certain
lcad on said feeder, substantially as and for
the purpose speciiied. R
5. In a machine of the character described,

a main frame, an excavator and 1ts operat-

ing mechanism, a main hopper located 1n the
path of movement of said excavator, a con-

tinuously moving inclined feeder in said

hopper, a continucusly moving long con-

veyer, the lower end of which is at the dis-
charge end of said feeder, and an auxiliary
hopper between said feeder and conveyer,

all of said parts being supported by
main frame, substantially as specified.
6. In a machine of the character described,
a main frame, an excavator and 1ts operat-

g1l

ing mechanism, a hepper located in the path
of movement of sald excavator, a continu-

ously rearwardly moving feeder 1n sald hop-

per, a continuously moving conveyer located

at the discharge end of said feeder, said

conveyer extending at right angles to said

feeder, all of said parts being supported on
said main frame, substantially as specified.
7. In a machine of the character described,

a main frame, an excavator and 1ts operat-.
ing mechanisim supported on said frame, a
on the

main hopper supported on said frame

hank side thereof and in the path of move-

ment of said excavator, a continuously rear-
wardly moving feeder 1n said hopper, and a

continuously moving conveyer located on
said frame and extending lateraliy there-
from in a direction away from the bank side
thereof, the lower end of said conveyer being
under the discharge end of said feeder, sub-
stantially as specified. - '
3. In a machine of the character described,

Can excavatfor and its operating mechanism,

» conveyer adapted to veceive the dimpings

Trom zald excavator, satd conveyer compris-

br | L]

ing a continuously moving belt, means for

driving said belt, and means for autdinatic-
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ally applving snd maintaining a certaln

tension on said belt, substantially as and for
the purpose specitied. o

9. In a machine of the character described,

an excavator and its operating mechanism,

dfiving said belt, a pulley about which said

belt passes, said pulley being located in a
frame having guide ways, and power op- -
erated means for moving said pulley 1n said
ouide ways a suitable distance and main-
taining it in position to put and keep a uni-
form tension on said belt, and means for re-
noving said tension, substantially as and for

the purpose specified.

10. Tn a machine of the character de-

‘scribed, an excavator and 1ts operating

mechanism, a conveyer to recelve and con-
vey the dumpings from said excavator, said

conveyer comprising an endless belt, devices
for driving said belt with means for dis-
connecting same under a certain load on
said belt, means for maintaining a uniform
tension on sald belt, and means for releasing
said tension, substantially as specified.

11. In a machine of the character de-
scribed, an excavator and its operating
mechanism, a conveyer comprising an end-
less belt, power operating devices for apply-

ing a uniform tension to said belt, and means
for releasing said devices to remove said
tension, substantially as and for the pur-

pose speciiied. o | _
12. In a machine of the character de-
scribed, a maln frame, an excavator and its
operating mechanism mounted on said main
frame, carrying trucks for said frame, and
connections from said excavator operating

mechanism to said trucks for moving said
frame, substantially as specified. o N
13. In' a machine of the character de-

70
a conveyer adapted to receive the dumpings
from said excavator, said conveyer compris-
ing a continuously moving belt, means for

80
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scribed, a main frame, an excavator and its.

operating mechanisin  mounted on said

frame, a carrying truck located at each cor-

110

ner of said frame, pulleys connected to two
of said trucks, anchored pulleys, a pulley
connected to said excavator operating mech-

anism, and a cable passing about the respec-

tive pulleys, substantially as specified.

14, In a machine of the character de-

scribed, a main frame, an excavator and

means for operating the same, a hopper to
receive the dumpings from said excavator,
a conveyer, and means for gradually dis-
charging the contents of said hopper onto
“said conveyer, all of said parts being sup-
ported on said main frame, substantially as
| | o - 125
machine of the character de-
seribed, a main frame, an excavator and its

specified. .
15, in a

operating mechanism supported on said main

frame, & main hopper to receive the dump-
| ings from said excavator, a continuously.

115
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moving long conveyer extending away from | auxiliary hopper above the lower end of
<2id main frame and supported thereby, the said conveyer located in proximity to sald 15
lower end of said conveyer being located in main hopper, and means for oradually dis-
proximity to said hopper, and means for | charging the contents of said maln hopper
oradually discharging the contents of said | into said auxiliary hopper, substantially as

hopper onto said conveyer, substantially as | specified. |
TIn testimony whereof, I have hereunto set 20

specified. | ‘

16. In a machine of the character de- 1y hand this 26th day of October, 1907.
«cribed. a main frame, an excavator and 1ts 7

0 opera.tiilg mechanism supported on sald GEORGE E. TURNER.
main frame, a long conveyer and its operat- Witnesses:
ing mechanism also supported on said main Mary WALL,

frame, a main hopper on said frame, an | Cuas. I. WELCEH.
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