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UNITED STATES

1,907,442

PATENT OFFICE

JOEN D. RAUCH, OF LIMA, OHIO, ASSIGNOR TO OHIO POWER SHOVEL COMPANY, OF
LIMA, OHIO, A CORPORATION OF OKIO

HYDRAULIC POWER SHOVEL

Application filed May 9, 192%. Serial No. 185,849,

This invention relates to material ha,ndling

devices such as power shovels, cranes and the
like. The principal object of the invention is
to provide an improved form of hydraulic
actuating and controlling mechanism for op-

erating the hoisting drums, turn-table, and.

other movable elements thereof. A further
object of the invention is to provide an im-
proved form of dipper tripping mechanism.
Other objects of the invention will appear
from time to time as the description proceeds.

The mvention will best be understood by
referring to the accompanying drawings, in
which .

Figure 1 is a view in side elevation of a
power shovel constructed in accordance with
my 1nvention. '

Figure 2 is an enlarged plan view showing
the platform and a portion of the dipper
operating mechanism shown in Figure 1.

KFigure 3 is a detailed view of a pressure

control valve which may be utilized in con-
‘nection with the hydraulic system. '

Figure 4 1s a vertical section of one form of
hydraulic pump or motor which may be uti-
lized as the main pressure pump, or as a

- motor for actuating the platform SWinging
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mechanism, the boom hoisting mechanism
and the dipper crowding mechanism.

Figure 5 is a detailed sectional view of the
motor or pump, taken on line 5—5 of Fig-
ure 4. '

Figure 6 is a detailed sectional view of
hydraulic plunger and cylinder which is here-
in shown as actuating mechanism for cer-
tain clutches, brakes and the dipper trip con-

trol, as will hereinafter more fully appear.

Figure 7 is a detailed sectional view of a
tour-way valve which is used as a controlling
device for the several actuating and control-
ling elements of the machine.

Kigure 8 is an enlarged side view of the
main frame showing details of the various
control devices thereon.

Referring now to the details shown in the
drawings, my invention is illustrated as ap-
plied to a power shovel having the motor and
main operating mechanism carried on a
frame or turn-table 1, which is pivotally
mounted to swing on vertical axis upon a

‘will hereinafter be more fully

base 2, said base is provided with propelling
mechanism, herein consisting of an endless
tread mechanism 3. The shovel 4 is of the

dipper type having a handle 5 provided with
a rack 6, engaging a pinion 7 carried on shaft
7a journalled on boom 8. The boom is ar-
ranged as usual at the front of the main frame
so as to be raised or lowered by suitable draft
means, hereln comprising a cable 10 wound
about sheaves 11 and 12 carried on the end of
the boom and on frame support 18 respective-
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ly, and having one end 14 wound on drum

15 on the main frame. The power actuating
devices and controlling means for said drum
described.
The dipper 4 is further connected for opera-
tion by means of a single cable 16 passed over
a sheave 17 on the upper end of the boom 8
and wound upon a main operating drum 18.

The driving motor 20 shown herein is of
the usual multicylinder hydrocarbon type
mounted on a transverse axis at the rear end
of the turn-table 1. The main drive shaft 21
of the motor is connected through a pinion

19 and gear 22 to a shaft 23 arranged in a

transverse axis, but in front of the motor.
This shaft is arranged to drive a hydraulic
pressure pump 25 of any suitable form, the
pump herein disclosed being of the well-
known rotor type shown in detail in Figures
4 and 5, and consisting of a pair of meshed
rotors 25¢, 25¢ in casing 256, having inlet
and outlet parts 25¢ and 25d arranged in
the usual manner to produce a pressure on
a liquid such as oil, when the rotors are

driven.

The shaft 23 also has operative connections
for driving the main power drum 18 through
pinion 26, gear 27 on shaft 28, gear 29 on
shatt 30, and a clutch 31, at the opposite end of
sald shatt, affording selective driving engage-
ment between said shaft and drum 18 nor-
mally mounted loosely thereon. OQOperative
connections are also afforded for driving the
endless tread device 3 on the truck 2, herein
consisting of a gear 35, operatively connected
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to the shaft 23 through gears 29, 27, 22, and

loosely mounted on shaft 86. Reversible
power connections are mounted on the shaft
36 herein consisting of a sliding clutch mem-
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ber 37, adapted to be connected with a pair
of oppositely connected gears 38 and 39,
adapted to drive beveled gear 40 in opposite
direction. Said beveled gear is mounted on
the upper end of a vertically disposed shaft
41 concentric with the axis of movement of
the turn-table or main frame 1. Suitable
drive connections are afforded between the

shaft 41 and the endless tread 3 on the truck,

as for instance, through beveled gears 42, 43,

longitudinal shaft 44 and transverse shaft
45, through mitre gears 45a, 454, on shaft 46
carrying chain sprocket 47, engaging ~ndiess
tread device 3 in the usual manner. As will
be seen 1n Figure 2 the endless tread de-
vice may be driven in either. direction by
shaft clutch member 37 to engage either bev-
eled gears 38 and 39 with shaft 36. A clutch
member 48 i1s mounted on the end of clutch
37 to engage and disengage shaft 36 fron
drive gear 35 thereon, at will. '

Referring now to hydraulic actuating and
control mechanism which are utilized in con-
nection with parts above described, the main
hydraulic pump 25 1s provided with an out-
let or high pressure pipe 50 which leads to
a pressure valve 51, preferably arranged ad-

jacent the front end of the main frame, as

shown in Figures 1 and 2. This pressure
valve may be of any well-known form adapt-
ed to automatically maintain a predeter-
mined pressure 1n the high pressure line 50.
Details of a valve which may be utilized for
this purpose are shown in Figure 3, in which
a valve member 54 1s adapted to be engaged
with valve seat 55 under tension of a zpring
56 in casing 57. The tension of the spring
56 1s controlled by a threaded member 57 at
the upper end of said casing, the adjustment
of which will afford any predetermined pres-
sure desired in the intake 59 connected with
the high pressure pipe line 50. Any pres-
sure 1n excess of the predetermined wvalue
causes the valve 54 to open and permit the
liquid to escape through the outlet 60, con-
nected to relief pipe 61. The said relief pipe
returns rearwardly and upwardly to a stor-
age or low pressure tank 62, preferably ar-
ranged at a relatively high position, as for
instance, near the roof of the main frame, as
shown in Figure 1, so that said tank 1s at or
above the normal level of all of the hydrauli-
cally operated control members, including
those mounted on the boom 8. The supply
pipe 63 leads from the supply tank to the in-
take of the main hydraulic pump 25. By rea-
son of the elevation of supply tank 62, as

 shown, it will be seen that all of the pipes in

60
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the hydraulic system stand full of liquid
whether under pressure or not, ready for in-
stant operation the moment pressure is ap-
plied. A pressure tank or dome 64 partially
filled with air is preferably connected in the
hi%h pressure line 50. '

he hydraulic means for swinging the

vice versa.
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turntable or main frame 1 on base 2 comprises
a motor 65 (similar in construction to the
pump 25, but now-utilized as a motor) con-
nected by pipes 66 and 67 to control valve
68. This valve is of the four-way type as
shown in detail in Figure 6, and arranged
so that pressure may be applied to either pipe
66 or 67 from the high pressure pipe line 50,
depending upon the position of the control
handle 69. It will be understood that when
the valve 1s arranged so as to supply pres-
sure to one of the pipes, the other pipe will
be connected through the four-way valve
to the relief or low pressure pipe 61, and
The hydraulic motor 65 con-
trolled by valve 68 is designed to drive a
pinion 70 meshed with gear 71 loosely
mounted on shaft 28, and having a beveled

-gear 72 carried therewith, driving a beveled
gear 73 on upright shaft 74. A pinion 75 is

mounted on the lower end of shaft 74 and it
meshes with an annular rack 76 fixed on the

‘top of base 2 for swinging the turn-table 1

on said base. This swinging movement may

“be 1n erther direction through the reversibil-

1ty of motor 65 as described.

A similar motor 75a is mounted adjacent
the cable drum 15 upon which the boom
elevating cable 10 is wound. This motor is
controlled through valve 76a, similar in con-
struction to four-way valve 68, and also con-
nected between high pressure line 50 and low
pressure line 61 as shown in Figure 2. Driv-
ing connection with drum 15 is afforded
through shaft 77 and worm 78 meshed with
worm gear 79 carried by the drum 15.

Means for affording the crowding motion
to the dipper handle 5 comprises a motor 80

“similar in construction to motors 65 and 75a, '105

mourited on the boom 8 adjacent the dipper
operating pinion 7 and operatively connected
thereto through shaft 81, pinion 82 and gear
83. Said motor is connected with its operat-
ing valve 84 by pipes 85 and 86 leading to

the boom and the main frame, and from
thence through pipes 89 and 90 respectively,
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swivel joints 87 and 88 disposed on the hori-
zontal axis of the hinged connection between -

to the control valve 84, herein shown as lo-

cated at the operator’s station at the forward
left-hand corner of the turn-table.

I also provide means for controllihg
hydraulically the clutches and brakes for the
maln operating cable drums, as for instance,

the cable drum 18. The clutch 31 of said °

drum is of the usual expanding type/operated
through bell crank lever 95 as shown in Fig-
ure 2. In order to shift this lever I pro-

vide a hydraulic plunger 96 ofi the type 103
125

shown 1n detall in Figure 6 and including a
cylindric casing 97 and having plunger- 98
therein connected by plunger rod 99 to:the
end of bell crank lever 95. The cylinder has
two ports 100 and 101 at opposite ends there-
of, connected respectively through pipes 102
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and 108 to control valve 104, herein shown as
connected between the high pressure line 50
and the low pressure line 61 at the operator’s
station adjacent control valves 68 and 84.
The control valve 104 is of the same reversible
type as valves 68, 76 and 84 previously men-
tioned, so that the clutch 81 may be readily
engaged or disengaged at will. |

A brake band 110 is also provided as usual
for the main operating drum 18 and is con-
trolled through shaft 111 and lever 112 in
the usual manner. I provide hydraulic
plunger cylinder 113 of the same character
as plunger 96 above described, for actuating
the control lever 112 in opposite directions.
In the form shown, the pressure pipes 118
and 119 lead to a valve 120 herein shown as
disposed beneath the floor of the main frame
adjacent the operator’s station and controlled
by foot pedal 121. Feeding pipes 122 and
123 for said valve are connected to the high

and low pressure pipe lines 50 and 61 as
usual.

In case an additional power drum, as. in-

dicated in dotted lines 18, is desired, a dupli-
cate set of controlling devices for its clutch

and brake may be readily supplied therefor.

In connection with the present disclosure
I also provide a novel means for tripping
the dipper bottom 125, whereby the latch
for said bottom may be disengaged in any
position of the dipper in a much more posi-
tive manner than heretofore afforded by
means oi a flexible rope, chain or the like,
leading from the dipper latch to the oper-
ator’s station. -

In the present invention I connect flexible

rope 127 to the dipper latch 126 as usual, but
the rear or lower end of said cable is trained
about the sheave 128 carried by hydraulic
plunger 129 in cylinder 130 mounted on the
pboom 8 adjacent the crowding pinion 7.
Hrom the sheave 128, the tripping cable 127
1s led forwardly about a drum 131 carried on
the end of pinion shaft 7a. The drum 131
1s substantially the same diameter as the pas-
sage line of said crowding pinion 7, so that
the cable 127 will be-wound or unwound in
step with the inward and outward movement
of the dipper handle 5 relative to the pinion
7. The arrangement is such that when the
plunger 129 is in its extreme position, suf-
ficient slack is provided for the rope 127 to

_ permit the latch 126 to be locked in all per-

missible positions of the dipper. An auxil-
1ary 1dler lever 133 is pivotally mounted on
the boom adjacent its outer end and supports
the rope 127 so as to afford a more direct
longitudinal pull from latch 126 and reduces
the amount of slack in said rope. When it
1s desired to release the latch, the plunger 129

3

and latch 126 and thereby release the latter.

Among the advantages of & hydraulically
operated and controlled power shovel con-
structed as above described, is the great flexi-
bility afforded through the various actuated
and controlling devices described, whereby
full power can be applied instantiy to each
operation in either direction independently
of the speed of the motor. Due to this in-
creased flexibility I find it convenient to uti-
lize either a gasoline, Diesel-type, or electric
motor in place of a steam engine, with ex-
tremely satisfactory results. The various
actuating and controlling devices such as
pumps or plungers may %e readily located
at points of most direct application of pow-
er, while the control valves may all be placed
at other convenient points, such as at a sin-
gle operator’s station. My improved con-
struction eliminates a large number of gears,
levers, shafts, etc., which are ordinarily re-

quired with mechanical controlling connec-

tions, and the various control handles of the
hydraulic valves are far easier to manipu-
late than the usual form of mechanical clutch
and brake mechanisms, | _
Furthermore, by reason of the reserve
pressure supply maintained in the pressure
dome 64, it will be seen that at the critical
time the dipper is under maximum stress in

its digging operation, a greater proportion

of the power of the driving motor may be
directly applied to elevate the dipper
through its direct geared connection to the
main hoisting drum 18, while additional re-
serve pressure previously built up in the hy-
draulic system will be available for actuat-
ing the crowding and other auxiliary hy-
draulically operated mechanisms.

I claim as my invention: _

In a power'sﬁovel, a main frame, a boom,
a dipper, and a hydraulic control system for
sald dipper including a pump, a high pres-

sure line, a pressure valve, a low pressure _

hine, and hydraulic dipper actuating devices
inciuding a thrusting device mounted on said
poom and connected hetween said high and
low pressure line, and a liquid reservoir con-
nected with said low pressure line and dis-
posed at the highest point in said hydraulic
system, whereby all of said lines and actu-

ating devices will normally remain full of

liquid during periods of inoperation of said

hydraulic system.
this 27th day of

Signed at Lima, Ohio,
April 1927. |
JOHN D. RAUCH.

1s actuated by its control lever 134 mounted

on the main frame and connected there-
through to pipes 135 and 136 so as to pro-

duce a pull on rope 127 between cable 131
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