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UNITED STATES PATENT OFFICE,

CHARLES F. HINKLEY, OF MOUNT IRON, MINNESOTA,

| STEAM-SHOVEL MECHANISM, -

1,056,676,

Specification of Letters Patenf. :
Application filed May 23, 1912, Serial No, 699,157,

Patented Mar. 18,1913,

To all whom it may concern: .

‘Be it known that I, Casries F. Hingrey,
a-citizen of the United States, residing at
Mount Ifon, in the county of -St. Louis and

State of Minnesota, have invented a new
and useful Steam-Shovel Mechanism, . of-

which the following.is’ g specification, ref-

-erence being had to.the accompanying draw-

ings and to the letters and figures of ref-
erence marked thereon. ’ oo

“This invention relates to the type of steam
shovel-that has a swinging crane or boom
carrying s shovel or scoop, there being a
platform or car and engines thereon for op-
erating the crane or boom and the shovel or
scoop, and a hoisting chain connécted to the
shovel or scoop and running over the crane

-or boom and vertically through the pivotal

axis ‘of the crane or boom and connected

with one of the engines. In -said type of

steam shovel an auxiliary engine is mounted

on the crane or boom for assisting in control-
ling the shovel or scoop, it being understood

that a convenient position is occupied; by
an engineer who controls-all the moveménts

of the machinery, in some cases, however, an”

. assistant.being required on theé crane or boom

80

.85
- and simplify the construction of apparatus

for operating the auxiliary engine.

The present invention has reference more
particularly to improved mechanism de-
signed to enable the engineer who controls
the main engines to also operate the aux-
iliary engine and to control the discharging
operations of the shovel or scoop..

An object of the invention is to improve

of the character described and eclaimed in
Letters Patent No. 901,101, granted to me on

. October 183, 1908, for enabling one engineer

40

to control, from one position, all the move- |

ments of the shovel machinery. ,
A further object of the invention is to

- provide improved apparatus of the above
' mentioned character which shall be so con-

45
50
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structed as to be relisble, durable and eco-

nomical in use under the various severe con--

ditions of operation. -

" With the above mentioned and other ob-
jects in view, the invention comprises mecha-
nism extending from the position of the en-
gineer on the platform to the auxiliary en-
gine on the crane or hoom for starting and
for controlling the operation of the aux-
illiary engine, the mechanism being adapted
to accommodate itself to the swinging move-
ment of the crane or boom.

The inverition comprises also improve-

ments in means for- releasing the bottom

of the shovel for .discharging the load,
said means being adapted to be under the
control of the engineer at his station and
adapted to accommodate itself to the mo-
tions of the crane and the shovel. And the
invention consists further in the novel parts
and combinations and arrangements of parts
as hereinafter particularly described and
claimed. '

Referring to the drawings, Figure 1 is a
fr.aﬁ-mentary side elevation of a steam shovel
with the engine house thereof in section
and having the improvements applied there-

60
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to; Fig. 2, a side elevation of the principal .

parts of the improved auxiliar engine con-
troller; Fig. 3, 4 tp plan of
tially broken away;' Fig. 4, a central sec-
tional view of the power cylinder for releas-

ing the latch of ‘the shovel bottom; Fig. 5,a

fragmentary \sectional view .of the shovel.

Fig, 2 par- -

75

showing the latch of the bottom. thereof; -

Fig. 6, a top plan of the machine with the
engine house in section below the roof there-

80

of; Fig. 7, a fragmentary top plan of parts -

of the auxiliary engine.controller; Fig. 8, a
fragmentary sectional. elevation .on an -en-
larged scale showing the mechanism more
clearly as applied to.the auxiliary engine

and showing -also the improved apparatus’

for releasing the latch of the shovel bottom,

and Fig. 9, a fragmentary sectional view

on the plane of the line A A in Fig. 8.
Similar reference characters in the dif-

ferent figures of the drawings indicate cor-

responding elements or features of construc-
tion herein referred to. . :
- A steam shovel of the character to which
the present invention is especially adapt-
able having been:fully described in said
Uetters Patent No. 901,101, a brief reference
only is herein made to the well known fea-
tures of construction thereof.

As usually constructed the steam shovel of
the above mentioned character comprises a
platform-1 on which are two side walls 2 and
2’ provided with a roof 8 to constitute an
engine house, the platform extending be-
yond one end of the house and being usually
carried on a suitable number of pairs of
wheels 4. The end portion of the platform
pivotally supports a turn-table 5 adjacent to
an A-frame comprising two members 6 and
6 connected together at their.t&s and con-
stituting ‘a ‘mast for the crane being sup-
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ported by a stay-rod 7. A jib 8 is fixedly se-
cured to the top of the turn-table forward of
its axis of rotation and is supported in in-
clined position by means of rods 9 connected
therewith and ‘also with the top of the A-
frame. An arm 10 provided with a yack-bar
11 is mounted on the jib and operatediby a

_pinion 12 secured to-a shaft 13 th,%“. is

T 10
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‘mounted on the jib, the shaft having a gear

wheel 14 secured thereto that is driven by 'a
pinion 15 secured to the main shaft 16 of
the auxiliary engine 17 which is mounted on
the jib, the engine having a steam chest 18
in which is a suitable valve for starting,
stopping, or reversing the engine, as is well
known. A guide pulley 19 is mounted on
the jib above the central opening in the
turn-table. The arm 10 carries a shovel ?
provided with a hinged bottom 21, a spring:
pressed latch 22 adapted to engage a latch
plate 28 secured to the shovel, an .the latch
1s provided with a chain 24 for withdraw-
ing the latch from the plate.  The shovel 20
is partially controlled a.d is hoisted by
means of a chain or cable 25 tliat runs over
suitable guide sheaves and over the pulley
19, being in vertical arrangement from the
pulley downward through the turn-table so

" that 1ts position corresponds to the axis of

the crane-pivot. The machine includes also

. a hoisting-drum 26 operated by a suitable

356.
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hoisting-engine 27 mounted on the platform-
for operating and controlling the chain 25,
there being a, crane-engine 28 imcluding a
drum 29 mounted elso on the platform, a
cable 80 being connected with the drum and
also with the turn-table 5 for turning or
swinging the crane about its axis. A. boiler
31 on the platform supplies steam for the
engines through a pipe 32 connected there-
with and having branches extending respec-

‘tively to the hoisting engine and the crane

engine, one branch having a throttle valve
33, and the other branch a similar valve 34
connected therewith. . The engineer’s posi-
tion is at 85 on the platform where he can
observe the movements of the crane and the
shovel, and a pivoted operating or throttle
lever 36 is arranged at the engineer’s posi-
tion and connected with the throttle valves
by means of a rod 37. The leyer preferably
has an arm 38 thereon extending at a suit-
able angle thereto. A reverse-lever 89 is ar-
ranged also at the engineer’s position.and
has a reach-rod 40 connected thereto that is
connected also to a rocker-arm 41 mounted
on a shaft 42 which is suitably connected
with the reversing gear of the hoisting en-
gine 27; a reverse lever’ 48 being mounted
also at the engineer’s position and having a’
reach-rod 44 connected thereto, the reach-
rod being connected to a rocker-arm 45 that
is secured to a rock-shaft 46 which is con-

" nected by a suitable é:%elchanism with the re-

versing gear of the

ine 28. A steam pipe

e
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47 extends from the boiler to the forward
portion of the engire house and has a branch
18 connected therewith that is provided with
a stop valve 49 within reach of the engi-
neer, and a horizontal Pipe 50 is connected
with the valve and has a swivel joint 51
connected thereto,and arranged at the axis
of the crane, a pipe 52 extending from the
swivel joint to the steam chest 18 of the

through one Rnd of the steam chest 18 and is
connected to'a rocker-arm 5% secured to a
roek-shaft 53 supported in the engine frame,
a rocker-arm 56 being sectired also to one
end of the rock-shaft and having a connect-
ing rod 57 connected thereto, the connecting
\\ted being connected to a rocker-arm 58 that
' Wsecured to a rock-shafi 59 mounted on the
rane in proximity to the axis of the crane
pivot. The controlling connections between
the valve stem 53 and the rock-shaft 59 may
obviously be waried\\hg conform to various
structures relatively' &'o the crane and the
auxiliary engine.’ L\(S :

In carrying qut the ‘dbjects of the inven-
tion an_arm 60%s, secured to the rock-shaft

of the crane pivat and has a loop 61 thereon
comprising the énd portion of the arm, the
loop being preferably oval or elliptical and
arranged with the major axis parallel to the
rock-shaft 59, so that an ¢pening is formed
in the arm 60 through which the chain 23
extends. ‘A lever 62 is provided which has
a pivot hole 63 between its ends, one end
portion of the lever having a horizontal
guide 64 thereon in which an extension rod
65 is guided ta move longitudinally, one end
of the rod having an adjusting nut 66 there-
on, and a spring 67 is interposed between
the nut and the guide 6+. The < ,.»osite end
portion of the rod has an opening 68 therein
which receives the loop 61, the opening be-
ing covered by a cap 69. so that while the
loop may slide in the opening it may also
move pivotally. The opposite end of the
lever 62 has a pivot hole 70 therein whereby
to operate the lever. .\ suitable stand 71 is
fixedly supported on the platform 1 in prox-
imity to the turn-table and is provided with
a pivot 72 -on which the lever 62 is sup-
ported between its ends in approximately
horizontal position to maintain the exten-
sion end adjacent to the chain. A\ suitable
stand T3 is supported on the platform 1 in
proximity to the engincer’s position and an-
other stand 71 is supported a suitable dis-
tance from the stand 73, the two stands sup-
porting a rock-shaft 75 to which an arm 76 is
secured, a rod 77 being connected to the arm
and also to the end of the lever 62 that has
the pivot hole 70 therein. A foot lever 78
is secured to.the rock-shaft 75 adjacent to
the stand 73, the latter having a quadrant

79 thereon With: which a latch 80 mounted

auxiliary engine. A valve stem 53 extends’

59 and extends Hprizontally towaid the axis’
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on the footlever. codperates, the latch being
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62 moves upward or downward

provided with a suitable push bar 81 adapt-
ed to be operated by
neer. When the foot-lever 78 is in mid-

_position the lever 62 and the arm 60 are

horizontal and the valve in the auxiliary
engine excludes the steam from the engine
cylinder, and steam is admitted into the
cylinder so as to operate the engine when
the foot-lever is moved forward or back-
ward as may-be desired. When the lever

67 permits the extension rod 63 to move

in or out so as to practically lengthen or |
shorten the lever as required by .the angu-
- larity

of the connections between the rock-
shaft 59 and the pivot 72: -
A cylinder 82 is secured to the arm 10

near the shovel 20 and is provided with'suit-.
‘able heads, a piston 83 being movable in the
* cylinder and provided with a.rod 84 extend-

ing through one of the heads, the rod being

-connected to the chain 24 of the latch 99,

The cylinder has an inlet port 85 arranged

at one head and an exhaust port 86 af a

suitable. distance from' the inlet port. A
spring 87, is arranged.in the cylinder for
pushing the piston toward the inlet port.
A suitable controlling valve 88 is supported
on the jib 8 and a flexible steam pipe 89 is

connected therewith and also to the cylinder
82, the controlling valve being provided

with an_operating arm 90 which ‘is yield-
ingly held with the valve in closed position
by mean’s of a spring 91 connected to the
arm and to the crane. A branch pipe 92
is connected with the steam pipe 47%and has
a stop valve 93 connected therewith in prox-
imity to the engineer’s station, a pipe 94
extending from the valve to a point near
the axis of the cpane. “A pipe 95 is secured
to the crane and extends to the controlling
valve 88.- A {lexible pipe or hose 96 is con.

~ nected with the pipes 94 and 95 and extends

adjacently to. the axis of rotation of the
crane, so that the crane may swing in opett:

Ation  without fracturing the. steam pipes.

A cord 97 is connected to the operating arm
90 and also to the arm 38 whereby the srm
90 is controlled and also operated whe the
lever 86 is operated in one directicn. The
A-frame supports @ horizontal shaft 98 on
which is a sheave 99 that guides the- cord
917, the sheave being loose so as to slide along
the shaft. The cord is gnitled also by an-
other sheave 100 that is mounted on the
jib 8.

! In practical use the engineer stands at the
station on the platform indicated, from
which position he may reach and move .all
of the devices above mentioned for control-

ling the operations of the engines for lifting
" the shovel, moving the crane pivotally or

for moving the arm of the shovel by means
of the auxiliary erigine, or for releasing the

the foot of the engi-.

the spring |

latch of the shovel bottom, thus facilitating
the .economical operations of the machine,
When- the crane is moved pivotally the arm
60'is carried partially about the pivotal axis
of the crane, as illustrated by broken lines
in Fig. 3, the loop 61 sliding in the opening
68. When the auxiliary engine is reversed

‘the loop has a pivotal movement in the
L rod 65. ‘ :

. Having thus described the invention, what.

Is claimed as new is:—. .
1. In a steam shovel, the combination with

controlling apparatus for the engine, of a
lever pivotally mounted on the platform and

an arm pivotally mounted on the crane and

means extending about the axis of the crane-
Pivot and movably connecting the arm, Wwith
the lever, and connections between the arm
.and the valve-controlling apparatus,

2. In a stéam shovel, the combination with
‘a'platform, a crane pivoted on.the platform,

extending toward the axis of the crane-pivot, -

extending toward the axis of the crane-pivet, . .
85

70

75

a platform, a crane pivoted on the platform,
an engine mounted on the crane, and valve.

8¢

90. R

an engine mounted on the crane, and valve. -

controlling gearing for the engine, of a lever

pivotally mounted on the platform and ex- -

tending nearly to the axis of the crane-pivot,
an-arm pivotally mounted on the crane and

exténding about the axis. of the crane-pivot,

the .extremity of the arm being ¢urved .and

in pivotal and sliding connection with the

lever, and operating connections between the
arm and the valvé-controlling earing. -
3. In a steam shovel, the combination with

95 "

100

a platform, a crane pivoted-on the -platform, -

an engine mounted on the crane, and valve-

controlling apparatus for the engine, of a -

lever pivotally mounted on the platform
and having a guide thereon, an extension-
rod movable in the guide and having an
opening therein, an arm pivotally mounted
on the crane and having a loop thereon ex-
tending about the axis of the crane-pivot,
“the loop extending movably through the
opening of the extension-rod, and operating
connections between the arm and the valve.
controlling apparatus. ' ' :

4. In a steam shovel, the combination ﬁrit—ﬁ :

a platform, an A-frame fixed on the plat-
form, a crane pivoted on the platform,-a
lever pivoted above the platform, 3 movable
shovel-arm on the crane, a shovel on the
shovel-arm, a bottom hinged to the shovel,
a latch for the bottom, a cylinder secured to
the shovel-arm, a piston movable in the cyl-
inder and operatively connected with {he

105
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lateh, and a fluid-conduit connected with

the cylinder, of a controlling-valve mounted
on the crane and having an operating-arm,
the controlling valve being connected with
the fluid-conduit,
and moving the operating arm in one direc-

tion, a shaft supported orizontally in tha

a spring connected with.

125
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A-frame, a guide sheave rotatably and slid-
ingly mounted on said shaft, and a cord con-
nected to the operating-arm and extending
over the guide sheave and connected to the
pivoted lever for moving the ' operating-
arm in the opposite direction.. .

5. In a steam shovel comprising a plat-
form, a crane pivoted on the platform, a
shovel carried by the crane, a chain for
hoisting the shovel extending vertically in
the axis of the .crane-pivot, an auxiliary
engine mounted on the crane for assisting
in controlling the shovel, and valve-control-
ling apparatus for the engine, the combina-
tien of an arm pivotally mounted on the
crane and having a loop extending about the
vertical portion of the chain, the arm being
operatively -connected - with the valve-con-
trolling. apparatus, and a lever pivotally
mounted on the platform and connected
locsely with the loop. ' h

6. In a steam shovel, the combination with

" a platform, a crane pivoted on the platform,

25

30

an engine mounted on the crane, and valve-
controlling apparatus. for the engine, of a
rock-shaft mounted on the platform, means
for operating the - rock:shaft, an arm se-
cured to the rock-shaft, a lever pivotally
mounted on the platform and connected at
one end with the arm, the opposite end .of
the lever having a guide thereon, an exten-
sion-rod movably mounted in the guide and
having an opening in one end theréof, a nut

on the opposite end of the extension-rod, a

arm pivotally mounted on the crane and
having a curved portion extending about
the axis of the crane pivot- and movably
through ‘the opening in the extension-rod,
and -operating connections between the lust-
-described arm and the valve-controlling ap-
paratus. : '

2 platform, a crane pivoted or the platform,
an engine mounted on the crane, valve-con-
trolling gearing for the engine, a shovel
mounted on the crane, and a chain on the
crane connected with-the shovel and extend-
ing vertically in the axis of the crane pivot,
of a lever pivotally mounted on the platform
and extending nearly to the said axis, an

‘extending nearly to said axis and having an
opening therein through which said chain
extends in vertical arrangement, the ex-

‘nection therewith, and connections between
_the arm and the gearing.

in presence of two witnesses.

CHARLES F. HINKLEY.

" Witnesses: ‘
Orro A. Porrrer,

Wittiam H. Linw.

spring between the guide and the nut, an’

7. In.a steam shovel, the cémbinatioh with

arm pivotally mounted on the crane and

In testimony whereof, I affix my signature
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tremity of the arm being curved and pivot- .
ally connected with the lever to slide in con-
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