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To all whom it may concerw:

Be it known that I, JEREMIAH CAMPBELL,
a citizen of the United States, residing at
Providence, in the county of Providence and
State of Rhode Island, have invented a new
and useful Improvement in Hoisting-Ma-
chines, of which the following is a specifica-
tion. |

My invention is primarily an improvement
in starting and stopping mechanisms, but 1s
especially adapted for use with hoisting-en-
gines for steam-shovels. The requirements
of a hoisting apparatus for such shovels are
that the shovel may be easily started up-
ward, may be held in any elevated position,
or may be released and lowered under con-
trol of a brake, and it is also desirable that
this mechanism shall be at all times under
the easy control of a single operator. Kor
this purpose I have shown means operated,
preferably, by steam or compressed alr,
whereby not only is connection easily made
between the driving member of a clutch and
a source of power, but also between the driv-
ing and the driven members of a clutch, and
at such time as the power has been released
from the winding-drum the drum will be un-
der brake control. These purposes are all ful-
filled by the construction shown in the draw-
ings forming a part of this specification, 1n
which— -

Figure 1 is a plan; Fig. 2, a side elevation
of a device embodying my invention, Xig. 3
being a longitudinal section on line 3 3 of
Fig.1;and Fig. 4,a side-elevation correspond-

ing to Fig. 2, being in a different position

from that of Wig. 2. Fig. 5 shows a detail of
the slide. |
A is the bed or frame on which the various

parts are mounted, A’ A* being supports fur-
nishing bearings for the shaft B, on which the

hoisting-drum and the power-gear are mount-

ed,

the two being provided with clutch-sur-
faces, as below described. 'The shaft B 1s
provided with fixed collars 0, one on each
side of the bearing A’, to prevent endwise
motion of the shaft. At its farther end the
shaft is slotted, as at d’, and a block ¢ 1s lo-
cated within said slot to engage the end of
the hoisting-drum C. This block ¢ 1s held
within the slot in the shaft by cotter-pins ¢'.
From the slot 3’ to the adjacent end of the

|
-

projects a pin %, threaded at its outer end 0%,
where it passes through a threaded opening
in & cap b°, attached to the support A?, At-

shaft there is a passage b? through which

—

tached to the outer end of the pin b°1s a lever-
arm b°, hanging downwardly therefrom into

‘position to.be engaged by a cam-shde D in

the manner to be hereinafter described, this
lever-arm carrying a roll b7 at its lower end.
A spring b® maintains the arm 0° in a nor-
mally operative position.

The hoisting-drum C is of ordinary con-
struction. It 1s free to slide on the shatt B
and also to turn thereon. It is provided,
preferably, with a conical surface ¢ for en-
cagement with the driving member of the

clutch. The diiving member of the clutch

L]

comprises a power-driven gear K, having a
surface ¢ adapted to be engaged by the sur-
face ¢ on the drum C when the drum and
gear are in contact, and so rotate the drum.
The construction so far described is such
that the turning of the lever-arm b° from its
position in Fig. 2 to its position In Fig. 4

against the force of the spring b° and the con-
b® and block.

sequent advancement of the pin
¢ will cause the engagement of the clutch-
surface ¢* with the clutch-surface e and the
consequent rotation of the drum by the ro-

tating gear L.

Power is applied to the gear
of my invention shown by means of a pinion
F on the shaft f, mounted in bearings f*, sup-
ported from the bed A. The shaft f carries
at one end a gear f
on the shaft 7%, which may be the prolongation
of the axis of the armature of an electric mo-
tor or which may receive power in any other
desired way. In the form of my invention
shown, H represents a portion of the housing
for a motor suitable for the purpose.

To separate the members of the clutch, the
spring b® returns the lever-arm 6° to its nor-
mal position when'the force moving it has
been withdrawn, and the clutch members are
caused to separate by a spring c¢*, located
about the shaft B and in a chamber ¢* in the
drum C and bearing against the gear K.

-~ To stop the drum C and hold 1t from turn-
ing, a brake-surface g 1s provided upon its
periphery, around whichis passed a brake-

strap G, comprised, as shown in the drawings,

of two parts connected by the bolt G and

nut G*.
the rod ¢,
by arms ¢*, attached to the said rod and
moved thereby. This rod ¢’ is mounted to
{urn in bearings ¢° on the bed A and carries
2t its outer end an upwardly-projecting le-
ver-arm ¢* and a dowhwardly-projecting le-

E in the form

One end of this strip is attached to
the other end to a pin ¢?, carried
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ver-arm ¢°. A spring ¢° is conneé¢ted at one

end to the arm ¢° and at the other end to an |

eye on the bed A. It keeps the brake from
binding on the drum, but in a normally op-
erative position. A pin ¢’ limits the dis-
tance which: the spring ¢° can move the
brake-arm. o _ |

The upwardly-projecting lever-arm ¢*car-
ries a roll ¢% and this construction is such
that by throwing the arm ¢* to the right (see
Fig. 2) the brake G will be bound tightly
about the brake-surface g of the drum C, the

- spring ¢° returning it to 1ts released position
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‘when it 1s free.
strap G for wear or stretch, I prefer to make

In order to adjust the brake-

1t of two parts, which are joined together by
means of a bolt &/, so that as the parts elon-

~gate with use the nut G* may be turned up to

bring the ends of the parts together and
shorten the strap. o

Within a housing H’ is an electrical con-

troller, which may be of any desired form, the

“arm h, by means of which resistances are cut
out, being operated by a link A’, connected

with one arm %2 of a lever fulcrumed upon
the support A%, The arm %2 of the lever car-
ries on its end a roll A%, which lies in the path

of the slide D. A spring %3, fastened to the
lever-arm A® and connecting with a portion

of the frame, holds the lever in a normally

operative position. Thus it will be seen in
the form of my invention shown there are
three levers or lever-arms capable of being
moved by the same part, which part, as will
now be explained, engages loosely there-

with—viz., the lever-arm b, by means of
‘which the

osition of the clutech is con-
trolled, the lever-arm ¢*, by means of which

- the brake is ¢ontrolled, and the lever-arm h3,

40

by means of which power is supplied through

- the controller to operate the gear E. The

- guideways d, attached to the upright A3, so

55
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55 the proper level to engage the roll b" on the |

part shown for operating these levers or le-
ver-arms 1S the cam -slide D, mounted in

that it may be moved horizontally. The
shide is operated in the construction shown

by means of a connecting-rod d’, by which it

1s connected with a piston within the cylin-

der d®. 'This cylinder has a pipe d* connect-
one end, and a pipe d* connecting the

in
ot%er' end, with a four-way cock d°, operated

by means of a handle d%. ~ d’ is the steam or p
: | ferred to is shown as a slide; but this is, in
effect, a cam, which by virtue of its action on
‘the several cam-rolls ¥, ¢°, and A* accom-
plishes the desired movements of the parts

alr mlet, and d® the exhaust. The construc-
tion of this four-way cock is such that either
end of the cylinder may be connected with
the steam or air supply, the other end of the

cylinder being at the same time connected

with the exhaust, or the steam or air supply
may be cut off entirely, as circumstances re-
quire. The construction of this valve is not
explained further, as it is of a character well
kngm, . | S
The cam-slide D is provided with abut-
ments 1)’ and D? the abutment D’ being at

s1t1on.

 end of the lefér—arm b8 and the abutment D?

being of proper level to engage the roll A* on
the end of the lever-arm A®. The rear end D?
of the slide is sufficiently high to serve also as

an abutment and engage the roll ¢ on the

brake-arm ¢*, and the slide D is so propor-

‘tioned with regard to the position of these

abutments D/, D? and D? and the lever-arms
b°, g%, and A® that in the preferred operation
of the device the slide in being moved to the
left (see Fig. 2) will immediately engage the
lever-arm b° and cause the engagement of the

driven member of the clutch with its driving

75

member, so that the drum is in position to be

turned immediately upon the application of
power. A continuation of the movement of

‘the shide D to the left will cause power to be
applied by the engagement of the abutment

80

D? with the lever-arm A? of its lever to throw

the arm A of the controller, so as to cut out

resistance and cause the proper application

of power to the power-shaft . At the same

time the lever-arm 0° will preferably be

turned so as to rest on the surface d®. This

| operation of the slide D is caused by simply

turning the handle d® to connect the source of

pipe d?, so that the piston within the cylinder

‘@ will drive the slide forward sufficiently far
tor the purpose, such position being shown in

Fig. 4. . , . .
When the shovel or whatever the load

- may be has been hoisted sufficiently high and

1t 1s desired to maintain the load in its hoist-~

ed position, the cock d° is turned so as to ex-
haust the steam or gir from the pipe @2, suffi-

cient steam being let into the pipe d* to with-

draw the cam-slide D sufficiently far to shut

off power from the power-shaft by turning

' back the arm horits equivalént, leaving the le-
ver-arm b° upon the surface d° and the clutch-
surtaces engaged. A further withdrawal of -
the slide D releases the arm 8%, so that the

clutch-surfaces separate, and the brake acts
upon the drum to allow the shovel to de-
scend slowly,
how far the slide D is cause
brake-arm ¢* A
lation of the handle d* the shovel may be
hoisted or lowered or maintained in any po-

to mowe the

The means for operating the lever-arms re-

connected therewith. . o

Instead of the springs which retract the
lever-arms b° and ?*® the slide may be made
with suitable slots, as shown in Fig. 5 at 5?
and h°. The slide D may also be provided

with a similar slot to operate the brake-arm,

if thought best. . -
I have shown my invention embodied in a
machine. operated by compressed alr or

its rapidity depending upon

Thus by the simple manipu-
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steam or compressed-air pressure with the
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steam ; but it is evident that my invention

really consists in the operation of the clutch,
the application of power, and the application
of a brake by the same instrumentality, and
in 8 certain predetermnined cycle of move-
ments such that by the one means, whether
1t be compressed air or steam or a single lever
capable of moving such an instrumentality
as the slide D, the proper sequence of events
will necessarily follow. It is also evident
from this that while a slide, such as the slide
1), may be desirable for use in this connec-
tion other means of connecting the various
arms and levers may be substituted without
departing from the substance of my inven-

tion. Moreover, it will be apparent to any

one skilled in the art that instead of the elec-

trical means indicated for applying power to

the drum a motor of any other character
may be substituted, the starting-lever or its
equivalent in such case being connected to a
proper throttle or other means of connecting

the apparatus with & suitable source of

power. .

What I claim as my invention is—

1. In a hoisting mechanism, a drum, a
clutch adapted to connect said drum with &
power-shaft, said power-shaft and means for
starting and stopping it, and a means adapt-
ed to operate said clutch and said starting
and stopping mechanism, whereby said drum
shall be connected with said power-shaft and

" thereafter power may be applied to said
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power-shaft, as described. |

2. In a hoisting-machine, a drum, a power-
actuated means for operating sald drum, a
clutch adapted to throw said drum into and
out of operative connection with its said op-
“means, mechanism for controlling
sald clutch, mechanism for controlling said

drum—{?erating means, and a movable cam

adapted to engage with said clutch-operating
mechanisma and the mechanism controlling
the said drum-operating means whereby said
drum through said clutch will be thrown into
operative connection with its said controlling
means and thereafter the operation of the
drum be effected. ' '

3. In a hoisting-machine, a drum, a power-
actuated means for operating said drum, a
clutch adapted to throw said drum into and
out of operative connection with its said op-

erating means, a brake for controlling said
drum, mechanism for controlling said clutch,
um-operat-

mechanism for controliing said
ing means, mechanism for controllirig said
brake, a cam presenting a series of surfaces
or parts adapted to engage with said clutch-
controlling mechanism, the said mechanism
controlling said drum-operating means and
the mechanism controlling said brake, and

means for operating said cam.

-4, In a hoisting-machine, a drum, a power-

actuated means for operating said drum, a

out of connection with its said operating
means, a.brake for controlling said drum,

mechanism for controlling said cluteh, mech-~

anism for controlling said drum-operating
means, mechanism for controlling said brake,

3=

70

and a power-driven member presenting a se- -

ries of surfaces or parts adapted in proper
succession to engage with, or be moved nto
a position of disengagement with respect to
sald clutch-controlling mechanism, said mech-
anism controlling said drum-operating means
and the mechanisin controlling said brake.

5. In a hoisting-machine, a-drum, a power-
actuated means. for operating said drum, a
clutch adapted to throw said drum into and
out of operative connection with said operat-
ing means, a brake for controlling said drum,
mechanism for controlling said clutch, mech-
anism for controlling said drum -operating
means, mechanism for controlling said brake,
all of which mechanisms comprise 1n part le-
vers arranged in such order of succession as
to be successively engaged by a single actu-
ating member, said actuating' member and
means for-operating the same.

6. In ahoisting-machine, a drum, a power-
actuated means for operating said drum, a
clutch adapted to throw said drum into and
out of operative connection with said operat-
ing means, a brake for controlling said drum,
mechanism for controlling said clutch, mech-
anism for. controlling said drum-operating

means, mechanism for controliing said brake,

all of which mechanisms comprise in part le-
vers, a cam-slide D adapted to successively
engage sald levers for operating the parts
controlled thereby, and means for control-

ling said slide.

7. In a hoisting-machine, a drum, a power-
actuated means for operating said drum, a
clutch adapted to throw said drum into and
out of operative connection with its said op-

75
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erating means, a brake for controlling said

drum, mechanism for controlling said clutch,
mechanism for controlling said drum-operat-

113

ing means, mechanism for controlling said .

brake, all of which mechanisms comprise 1n
part levers, means for automatically retain-
ing said levers in a normally operative posi-
tion, and means for operating- said levers
proper order of succession, whereby the op-

115

erative parts.of the machine are caused to

operate as described.

8. In a hoisting mechanism, a shaft, and a
drum and clutch mechanism mounted on
sald shatt, a brake mechanism adapted to
control the operation of sald drum and a
power mechanism adapted to be applied to
the driving member of said clutch, and means
whereby said clutch may Be engaged, said
brake may be operated, and power may be
connected to and disconnected from said
drum, sald means comprising a slide, and

- ‘ suitable connections between said slide, said
65 clutch adapted to throw said drum into and | clutch mechanism, said brake-operating

120 -
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- ‘mechanism, and said power-applying mech-
anism, and means whereby said shde 1s oper-
ated, as set forth. S |

9. In a hoisting-machine, a means for
5 starting, stopping and controlling a hoisting-
‘drum comprising a part common to each of
said mechanisms, and means for operating it
comprising a cylinder and piston with suit-
able connections whereby compressed air or

ro its equivalent is caused to operate the piston |

therein. 5 | '
10. In a hoisting apparatus,

a part thereof, means for causing the engage-

15 ment of the parts of said clutch, comprising a

threaded pin, and an arm connected thereto,
" .a lever, a power-controller connected there-
with, and a brake having a suitable operating-
lever, said clutch-throwing arm, said power-

‘20 lever, said brake-lever, each having a portion

lying in a common plane,and means movable
1in sald plane foroperating them in a predeter-
mined order, as described. , o

11. In =& °hoisting apparatus, a clutch

‘25 mechanism, a freely-rotating drum forming

part thereof, means for-engaging said drum

 and the other portions of said clutch-mechan-

ism, a lever, a ‘power-controller connected
therewith, and a brake mechanism, and a

30 ‘part adapted to control the position and the

rotatability of said drum and the rotation of
said clutch mechanism, whereby the move-
- ment of said part in one direction will cause
the clutch to engage and the-brake to release

a (jlutch"
- mechanism, a freely-rotating drum forming,

. (B87,;%90

| operating means, mechanism for-controlling

said ‘brake, all of which mechanisms com-

prise in part levers, and means loosely en-
gaging with said levers in proper order of

succession, whereby the operative parts ot
the machine are caused to operate as-de-

‘seribed.

- 13. In an apparatus of the kind deszéribed;

‘a winding-drum provided with -a brake, a

source of motive power, a clutch on the axis
of said drum to connect the source of motive
power with the said drum, means to-control

the said motive power, and unitary means to
successively operate the brake, the cluteh,

and the controlling means.

14. In an apparatus-of the kind described,
a prime mover, controlling means for the
same, 8 winding-drum, & clutch on the axis of
said drum to connect the said drum with the

prime mover, & brake adapted to retard said

drum, and unitary means to successively
operate the brake, the clutch, and -the con-

-trolling means for the said prime mover.

15. In a boisting-machine, a drum, a
prime mover, a clutch, one member of which
is integral with said drum, the other member
of which is operated by said jprime mover, a
slide, a power-motor adapted to move said
slide, and means adapted to be-engaged and

.operated by said slide whereby said clutch
will be thrown to-connect said prime mover 75

with said dtum. .
16. In a hoisting-machine, a.prime mover,
a drum, a clutch, one member“of which 1s in-

tegral with said drum, the other member be-
ing operated by sald prime mover, a brake 8o
and a starter for said mover, and means com-"
_ mon to said clutch, said brakeand said prime-
~ power-actuated means -for operating -said | mover starter whereby-said parts are succes-
4o drum, a clutch adapted to throw said drum ;| sively operated, as described. -
into:and out of operative connection with its | JEREMIAH CAMPBELL.
~ -said operating means, a brake for controlling | In presence of— - )
- said -drum, mechanism for controlling said | GEORGE O. G. CoALE,
~ cluteh, mechanism for controlling said drum- | MazrTIN V. FoLEY. .

35 the drum, and power to be applied thereto,
" and the reverse movement thereof willcause
- a reverse of said operations. Y

'12. In a hoisting-machine, a ‘drum, -a.
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