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PATENT OEMCEa

WILLIAM KEAST,

OF CENTRAL CITY, COLORADO.

MECHANICAL SCENIC EXHIBIT.

ePnCIFIOATION forming part of Letters Pe,tent No. 548 879 de,ted. October 29 1895
Apphcetlen ﬁled Neeember ll’.lJF 1893, Serla,l No, 490, 601. (No medel) | |

To all whomy Tt may COncerrs:

Be it known that I, WiLL1iAM KEAST, a citi-
zenn of the United Statesﬂ residing at Cent1 al
City, in the county of Gilpin and State of Col-
orado, have invented certain new and useful
Improvements in Mechanical Exhibits; and I
do declare the following to be a full, clear, and

exact description of the mventlen such as

will enable others skilled in the ett to which
1t appertains to makeand use thesame, refer-

“ence being had to the accompanying draw-

ings, and o the figures of reference marked

‘thereon, which form a part of this speelﬁca-

tion.

Myinventionrelatesto mechameal exhibits.
Its obJect 1S to supply a mechanical scenie ex-
hibit of a gold or silver mine in operation and

" the various methods employed in developing

.20

- -themine and taking out the ore.

The invention consists of mechanism for
showing the various operations performed in

mining fer oold or silver on a fissure-vein.

. The sha,fts levele and other excavations of

- such a mine are rep1esented in a sectional |
‘model of a mountain.

The sectional representation of the mine

o eensmts of a vertical frame or wall, of wood

"~ roek throngh which the shafts are sunk. Thé
various openings are shown by depressions in

35

- | 40

or other material, having one of ite suarfaces

covered with powdered rock to represent the

the face of the wall,and within these depres-

~ slonsare located themlnere cars, buckets, ele-
- vators, drills, and other apphences

Above
the representation of the rock, in section, are

__ located mechanical representations of the
-~ buildings and machmery used for handling

and manipuiating the ore. The meehamsm
for operating these figures is located upon the

-opp031te OT Treverse e1de of the wall and will

be ‘deseribed in detail. The extreme thick-

- ness of the entlre strueture is but a few

- hibit.

~a portion of the front elevation.

‘inches. |
In the accompanying drewmws, Figures 1

and 1° represent a front elevation of the ex-
Figs. 2 and 2* show a rear elevation
of the exhibit. Fig. 8 is an enlarged view of

Figs. 4 and

The miners and min-
ing appliances are represemed by working l
models, and mechanism is provided for com- |
.mumca,tmn' the necessary and appropriate

- ~ motions to “all of the moving parts.
30

whim-shaft is shown at 13.

] bare Vertleel sections showmﬂ' the shafts, be-

ing taken on the line 4 4 of Flg 7. Fig. 6 18
a plan section of one of the shafts tdken on

‘the line 6 6 of Fig. 5. - Fig. 7 shows a portion
of the rear eleva,tlon of the exhibit.

535

Figs. 8

to 34 are details of the operating mechanism,

‘Fig. 11 being taken on-the line 11 11 of Fig.

S, Flg 13 on the line 13 13 of Fig. 7, Fig. 17

on the line 17 17 of Fig. 15, and I‘w' 18 on the

line 13 18 of Fig. 17.
The models nsed in -the device of the ap-
pliances employed in mining are merely for

60

the purpose of representing these parts in 63

form and general aspect, but do not, except in

one or two instances, partake of thesame con- -

struetion in detail, nor do they actaally.per-
form the functions of the parts represented.
FFor convenience, however, they are referred
to by the names of the parts they represent.

"Described in detail the drawings show at 1

1, Fig. 1 the sectional repreeentatlon of the

rock thrmwh which the fissure extends. end
within which the mine is being operated.

At 12 are shown cross-sectionsof feeders or

spurs, being small veins leading intothe large
one. The Tine 1° indicates the depth of the
oxidation of the rock.

At 2 2 is shown the surface of the mountem
upon which are located the shaft-houses 3 4

70

75

8o

the ore-bin 5%, and powder-magazine 5, the. |

ropeway-conveyer 6 for tl‘aﬂSpOPtlnﬂ‘ the ore

down the mountain side, the stamp-mill 7,

and various other eppurtenenees heremefter
‘described.. - |

Two shafts 8§ 9 are shown extendmw verti-

11 the shaft 9 extending below the latter, the
sha,ft 8 being shown as not having reached

the lower level the intervening space being
represented by the casing 8% Figs. 1 and 4'

appearing on the surface as rock
Two winzes are shown at 12 and 12*"

At 14 14 are shown stulls in the levels 10
and 11, excavationsin the form of stopes hav-
ng been made above these levels, as shown at
15 15, and refuse rock having been piled up
on the stulls, as shown at 16 16.

17 for the ore pass down through the waste
rock 16, opening through the stulls 14 14,80 -
that the cars 183 18 in the levels 10 11 may run

Chutes 17

cally downward from the shaft- houses 3 and -
4, respectively. Levels are shown at 10 and

go

Ags
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under them and be filled. The entrance to a | 43, which is driven by a belt running on 4

cross-cut leading laterally from the level 11
1S shown at 19.

Within the several shafts 8 9 13 are shown
ladders 20 20 20, Figs. 1, 5, and 6, and in one
of the chutes through the waste rock 16 is
shown a ladder 17* to enable the stopers to
reach their work from the level 10.

An elevator car or cage 21 is shown in the
shaft 8 for elevating lhe cars 18 and 1s sus-
pended from a. wxr'e rope 22, which passes over
sheaves 222 22° Tig. 4, in the shaft-house 3
down to a dram behind the wall 23. .

A bucket 24, Fig. 1, moves up and down in
shatt 9, being carried by a wire rope 25, ex-
tending over the sheave 252, Fig. 5, in the
shaft-house 4 and down over the sheave 25"
to a drum 26, Fig. 2, behind the wall 23.

A pump 28 is located in the sump at the
bottom of the shaft 9, discharging through
the pipe 29 and a thHﬂ‘h 29* Into a tank 30
half-way up the shaft. A pump 31 elevates

- the water from the tank 30 through the pipe

30

35

32 to the surface where it is
through a tube 812

d ischarged

rectly to the lower pump, an offset 332 lead-
ing totheupper one. This pump rod is actu-

ated by a walking-beam 34, Fig. 5, pivoted to |

the framework at the top of the. shaft and

connected by a pitman 34* with the erank-pin

of agear-wheel 35, which represents the crank-

~w;:'nhieel of the_,model_of the engine 35* designed |

to drive the pumps. The gear-wheel 39 18
driven by a belt 359, leadmw from a pulley
358 located behind the wall% and more fully
des_er-ibed hereinafter, Figs, 2, 5, and 19.

~carrying the belt 35 to the most convenient

40

50

60

positions for providingopenings forit through
The idler

the framework of the structure.
35¢ is mounted apon the shaft of a gear-wheel
35°, which meshes with the gear 3.3 and rep-
resents a part of the lnaehmery in the shaft-
house 4. |

The machinery for hoisting, pumping, and
air-compression is not intended to be cor-
rectly represented, but is placed in the build-

ing merely to show that machinery 1s used

in that sitnation.
It has not been deemed necessary to show
or deseribe in detail the pumps 23 31, for the

reason that they are of the ordinary form of |

Cornish pumps.
At 38 is shown a compressed-air pipe, Figs.

1 and 6, supposed to lead from a COMPressor
(not represented) in the shaft-house 4 down to
the shaft 9,through the level 11 to an air-
drill 39, bemw operated by two men 40 below
the e‘nd of the shaft 8, for the purpose of ex-
tendiug the shaft to the level. A secound air-
drill Is represented at 41, Fig. 1, being appar-
ently supplied by the pipe 42 Ieadmw from
shaft-house 3, and supplled by an air-pump
therein. (Not represented in the device.) The
two. representatmns of atr-drills 89 41, Figs. 21,

.

open connection between the two.

‘ears run.

‘ing-sheaves is located a shelf, as 46, |
for supporting the chain and preventing it

“gear 52P,
gear-wheel 53, lying in a plane parallel with

pulley 43* on the spindle and leading from a
pulley behind the wall 23, as h'ereinafter de-
scribed. These representations of air-drills
consist of short ceylindrical blocks to show the
general form of the drills, which serve as
bearings for the spindle 43. The shaft 8 is
shown as terminating above the level 11 and
the two air-drills 39 11 are being operated to
The
spindle 43 passes through a casing 8* repre-
senting the intervening roek, and is therefore

“hidden from view throunghout the greater part
ot its extent. Theshortportions of the spindle
-between the drill and the reck serve as rep-
resentions of the drill-bit used with tools of

. the class represented. |

The cars 18 18 ran upon tracks 44, Figs. 4

.and 8 located in thelevel 10 and upon the sur-
I face and leading in both directions in both
‘Instances from the shaft 8, also in the level

11, leading in one direction, but not shown,
from the shaft 9.
reciprocate, being moved by means of the
Both pumps 28 and 31 |
are 0perated by the rod 33, which reaches di-

Upon thesetracks the cars

sprocket-chaing 45 46 47 48 49, whose con-
-struection and action are hereinafter more
- fully described,and which are driven, respect-
1vely, by the sprocket-wheels 60, 61, 62, 63
‘and 49* and run over sprocket-sheaves 7676,
“journaled in the frame 50, there being a pair
~of such sheaves to each cha,m 1oeated one-ab
~each end of the travel of the ears 18 and di-

rectly under the track 44, upon which said
The arrangement of these chains
and sprocket-sheaves being the same in all

‘instances 1 have deemed it necessary toshow
only one in
At 35% and 35" are shown idler-pulleys for |

detail, Iig. 8. DBelow the
sprocket-chains and between their support-
Fig. 17,

from sagging. These shelves are secured to
the framework 50. -

The mechanism for operating the various
moving parts of the exhibit is carried npon

‘the back surface of the wall 23 and by frame-

work 50 of light beams, disposed as may be
required for strength and to serve as hear-
ings for the various shafts, &c. Power is

7¢

75

80
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115

applied by a belt 51, Fig. 7, leading from any

desired source of power fo a pulley 52, Figs.

2 and 7, mounted upon a shaft 52* journaled .

in uprights forming a part of the frame 50.
For convenience this pulley and shaft are

located at the lower right-hand corner of the

wall 23. The shaft 522 also carries a worm-
which meshes with and drives a

the wall 23, and having mounted with it a
small pinion 53*, which meshes with a gear-
wheel 54 of considerably -larger size, and
which is provided with a erank-pin 542,
pitrean 55 leads from the crank-pin 542, Figs.
2,7, and 13, to one arm of a rocking lever 56,

which 1s fulernmed by a pivot-pin 56* to a

part of the frame 50 and reaches up to actu-
ate the sprocket-chains 45 46, which move

27, and 82, are in fact mounted upona.spmdle | the cars 18 to and from the top of the shaft

120

[25

A

[30




horizontal slide-bar 57, carried by brackets

58 99, secured to the frame 50. The attach-

- . ment of the lever 56 to the bar 57 is by means
~of a pin 57%, set in the bar and engaging a
. longitudinal slot 56° in the lever, so that the

~lever may pass through the arc of its move-
10
- to the bar.

N respectively, the sprocket-wheels 60 61, which
.. - mesh with the chains 45 and 46.

ment without communicating angular motion
The brackets 58 59 also carry,

The hub of

~_each of the wheels 60 61 carries a pinion 60>

13

61%, which meshes with the racks 57° 57¢ on
the bar 57. The relative sizes of the gear-

: ~ wheels 60 and 61 and of their respective pin-
- ions 60* 61* and the length of the racks 57°
"~ 57° are such that the movement of each rack

20

through their entire length in contact with

the pinion moves the car 18 exactly the length
of its track, and the two racks are so dIS-

- posed upon the bar 57 that the-movement of
~omne car from the shaft commences just be-
fore the movement of the other one to it

ceases.  Cars 18 on the level 10 are moved to

- and from the shaft 8 in the same manner by
- . sprocket-chains 47 48, actuated by sprocket-
- wheels 62 63, resneetlvely These sprocket-

30

wheels are joﬁrnaled in brackets 62* 632, se-

-~ cured to the framework 50, Figs. 2, 7, and 17.

" The shafts of the wheels 62 63 also carry pin-

35

i - ions 62° 63, which mesh with racks 64% 64®
- upon a slide-bar 64, carried by the brackets 622

63*. The length of the racks 642 64° and their

~ disposition upon the bar 64 are such that the
- wheels 62 63 are actnated intermittently and

~ relatively to each other in such manner that

40

the removal of one car 18 from the shaft eom-

mences just before the other car is delivered
.to it.

The slide-bar 64 is driven by a pltman

- 65, attached to a crank-pin 662 on a pinion 66,
: Fl_.,_.,S 2, 7, and 13, which meshes with and is

45

.5_0

driven by the gear-wheel 51.

The drum 27, Figs. 2, 14 to 18 for. earrymn'
the cage 21 is mounted upon a shaft 27%, jour-
naled in a hanger 65°, secured to the frame 50.

The drum is of such size that it makes ex-

aetjy two revolutions in raising the cage 21.
It is actuated by a form of manﬂe-rack 67,

carried by the slide-bar 64. Thls manﬂ'le-_

rack comprises a rectangular frame 67, h?W’

~ ing racks 67% and 67 upon the inner surfaces

55

adapted to engage both racks 672 67°,
~of these racks bas twice as many teeth as the

| of its top and bottom sides, respectively.

These racks are near opposite ends of the

- frame 67 and each extends less than half the
: lenﬂth of the frame.
__ pos_ed that a pinion 652,
- shaft 273,
. 60

The parts are so dis-
mounted upon the
lies within the frame 67 and is

Hach

pinion, so that in moving ifs full length in

- engagement with the pinion each causes the
- two revolutions of the dram 27 necessary to
“raise or lower the cage 21.
- has reached either of the limits of its move-

When the bar 64

- 548,879

|
|

8 and perform other functions hereinafter | and the pinion 65 is at one end of the rack-
described. -Motion is communicated to the |
sprocket-chains from the lever 56 through a

frame 67. As the bar 64 starts upon its next
movement, the rack (either 67* or 67°) with
which the pinion 65* is engaged allows the

cage 21 to slowly descend. It reaches the

lower limit of its travel at the level 10 when

the pinion 65* 18 at theend of therack. The

bar 64 continuing to move in the same diree-

tion, the pinion 65* comes into engagement

with the rack upon the opnoswe suile of the

frame 67 and the drum 27 is rotated in the

opposite direction, so as to again elevate the
cage 21, the latter reachin g the upper limit of
its movement just after the pinion 65* be-
comes disengaged at the farther end of the
rack.

It is necessary that the cage 21 remain at
rest between each frip lonﬂjenouc"h for the
transfer of the cars 18. 'This period of inac-
tivity is provided for when the cage is up by
extending the frame 67 a little beyond the
rack, so that the pinion 65* passes out of cn-
gagement with the rack. It is provided for
When the cage is down by spacing the adja-
cent ends of the racks 67> 67° apart, so that

| the pinion 65% is disengaged from the one be-

fore engagement with the other. The pinion
65* being disengaged from the rack when the
cage 21-is-up and susPended by the cord 22,
it is necessary that means be provided for pre-

venting its fall until, the motion of the bar 64

75

Q0

00

95

hamnfr been reversed the rack again engages

the pinion. This 1S accompl shed by means
of the latch-hook 63, pwoted to a bracket 69

secured to the hanger 65°, and having a lat-

erally-projecting arm 68, which is connected
to a portion of the frame 50 by a
in such manner that the hook is held nor-
mally In position for engagement with a pin

a spring 68*

102

10§

70, fixed in the side of the drum 27. Thenose -

of the hook 63 is formed to act as a cam, SO

that the contact with it of the pin 70 will force

1t back to allow the pin to pass.

of the hook is such that the pin 70 passes it

just as the eage 21 reaches the limit of lts up-
ward movement.

In order to relea'se the pln 70 from the'

lateh-hook 68 to allow the cage 21 to descend,

a rod 71 is pivotally connected to its arm 68>

and to one arm of a bell-crank 712 pwoted to

a portion of the frame 50 in such posm{m as

to be engaged by pins 71°, set in the side of

the gear- -wheel 66, Figs. 12 and 13, mhmeb} ..

the arm 68° of the lautch hook 68 is drawn
back against the resistance of the spring 63%

It w1ll be seen that when the cage 21 is de-
seending the rotation of the drum 927 will tend

to brmg the pin 70 directly into engagement

with the hook 68, and it is necessary that the
- hook be drawn back to-allow the pin to pass.
For this purpose two or more pins 71" are'set
in the side of the wheel G6 in such position as
to insure the withdrawal of the hook at the

proper moment.

For the purpose of preventmn‘ the cage 21-'.

from dropping between the dlsenwaﬂ'ement of

o men'r the cage 21 is at the top of the shaft 8 | the rack 67> or 67° from the pinion 65 and

The position

ITO
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the engagement of the hook 68 with the pin J the cars to the sprocket-chains 45, 46, 47, and

70, and for other purposes hereinafter ex-
plained, a bell-crank lever 72, Figs. 2 and 14,
1s used. This lever is pivoted at its angle to
a hanger 72% attached tothe frame 50in such
position as to swing at the side of the drum
27 opposite to the side supporting the pin 70,

and a pin 72°is set in the side of the drum to |

co-operate with it. The lever 72 is normally
held back from engagement with the pin 72P
by a spring 72!, connecting it with a portion
of the frame 50. A rod 72°¢is pivotally con-
nected with the lateral arm of the lever 72
and to one arm of a bell-crank 72¢, pivoted to
the frame 50 in such position that its other
arm engages pins 728, set in the side of the
wheel 66 opposite to the pins 71°. The press-
ure of the pins 72¢ against the bell-ecrank 72¢
draws the lever 72 down across the path of
the pin 72°. The relative position of the pins

70 and 72 and the adjustment of the various |

parts co-operating with them, as already de-
scribed, are such that the lever 72 is drawn
down behind the pin 72° by the action of one

of the pins 72¢ as the cage 21 approaches the |

limit of its upward movement and insures
the forward movement of the drum 27 to a
point where the hook 68 will certainly drop
behind the pin 70. This provision admits of
the racks 67* and 67 being madeshort enough
to become disengaged from the pinion 65* be-
fore the cage 21 has quite reached the limit
of its movement. Just before the hook 68 is
released from engagement with the pin 70 to

allow the cage 21 to descend the lever 72 is
again brought down against the pin 72" and |

slowly withdrawn, the pin following it. This
action takes place as the motion of the bar
64 18 reversed, and the pinion 65° comesagain

into engagement with the rack before the pin

72 is freed from contact with the arm 72.

This ig accomplished by meansof a cam-lever

72%, pivoted to the frame 50 and co-operating
with studs 72" 72", set in the side of the gear-
wheel 54 and pivotally connected with the
lateral arm of the lever 72 by means of the
rod 729 the face of the cam 72' being so
formed as to secure the desired action of the

lever 72 and the studs 72" being so placed as

to properly fime this action. This mechan-
ism also controls the adjustment of the pin-

. ion 65*to the racks and prevents undue wear

55

60

of the teeth of the latter.

The length of the rope 22 is accurately ad-
justed by passing its end through the side of
the drum 27 and aftaching it to a serew-bolt
73, which 1s screwed into a suitable socket in
a plate 732, secured to the drum 27. A nut
73", turned up on this bolt against the plate
73%, affords means for adjusting thelength of
the rope. -

One of the terminals of travel of the cars

13, co-operating with the elevator-cage 21, is

at the cage itself, a section of the track 44 be-
ing laid thereon, Figs.4 and 8. The sprocket-

48 is such that the ascent and descent of the

_cage 21 makes and breaks it. An eye 18%

. I'ig. 8, projects from the end of the car.

The

chainsg 45 46 each carries a downwardly-open-

. ing hook 45% for engaging the eye 18,

The

chains 47 48 each carries an upwardly-open-

ing hook 47* for the same purpose. When

the cage starts, either descending or ascend-
- Ing, the car 18 is disengaged from the hook

45% or 47*, and the sprocket-chain carrying
the hook thus left does not again move until
a car returns and is attached to it by the en-
gagement of the eye 18* with its hook,

A figure 75, I'igs. 1 and 8§, representing a
- man attends each car 18 as it recedes from
-and returns to the shaft 8. These figures rep-

- resent the men who in practice push the cars.
In this exhibit they are each carried by a
- block 75%, adapted to slide upon a bar 75, lo-

cated beside and parallel with the track 44.

- T'his block 75*is moved on the bar by means
of a finger 75¢ carried by the sprocket-chain
-and projecting laterally therefrom, so as to

-engage upwardly-projecting lugs 754 752 car-
‘ried by the block 752,

Thelugs75%are spaced

~apatrt, so that the man is not caused to move
-until the car has passed him, when he imme-

- diately follows it.

The man 75 is pivotally

-mounted upon the block 75* and an arm 75¢

projects laterally from his pivot-pin. A cam

- 75'is fixed beside the bar 75°in such position
as to engage the arm 75° at the commence-
-ment of the movement of the block 75* and
swing it outwardly, causing the man to face

about. This cam 75" is in the form of a strip

~of sheet metal stauding on edge parallel with
‘the bar 75° and having its ends bent inwardly

‘toward that Dbar. .
tinuous, serves to steady the man 75 and

The strip 75%, being con-
pre-

75

80
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vent him from being turned by the jar of the
' machinery. It is alike at both ends, so that

when moving in either direction the car is fol-

lowed by theman, who turns about face af the

-commencement of his movement.

Stop-pins

11O

(9% 7o% are set oneupon each side of the pivot-
pinofthefigure 75 to limitthe throw of thearm

- 75°.

Thelr position is such that the end of the

~arm 75°1s normally outside of the end of the
cam 75, Asthearm 75°passesthecam 75 after
| the figure 75 has been turned, the cam and the
rarm both yield alittle, resuming their normal

‘position as they become disengaged. This

-mechanism for showing the car as being at-
‘tended by a man is repeated in connection
- with the car moving to and from the shaft 9

~in the level 11 and, being in all respects the

-same as that used in connection with the shaft
-3, is not shown or described, except to show
the figure of the man 182, Fig. 1.

The drum 26, Fig 2, carrying the bucket 2{,

- which plays in the shaft 9, is mounted upon
‘a shaft journaled in a bracket 262, attached
to the frame 50. Upon the same shaft is
‘mounted a pinion 26° meshing with a rack

gear is timed to stop asthe car takes its place | 76, reciprocating in suitable guideways car-
upon the cage. The means of attachment of | ried by the frame 50 and being actuated by

125
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50 and pivoted to the slide-bar 64, its pivotal

attachment thereto being by means of a pin

" in the bar 64 and a longitudinal slot in the

U

lever 77.

The rack-bar 761s jointed, as shown
at 762, to allow of the flexure incident to the

curved path of the end of the rocking-lever 77.
The movements of the bucket 24 succeed |

 each other regularly, only such time being al-

- also drives the sprocket-wheel 492, a pinion
49* being mounted upon the shaft of the
sprocket-wheel, so as to mesh with the rack.
- The air-drills 39 41, Fig. 1, are actuated by
& belt 78 running from the cone-pulley 82,
‘mounted on the shaftof the pinions 53 532, Fig.

.20

 43e

30

.35

lowed between them as would suffice for the
filling and dumping of the bucket. The parts

are so adjusted that a complete rotation of the
-wheel 66 causes a cycle of the bucket 24, whieh
18 at the limits of its travel when the crank-
pin 66*ison the centers.
centers affords the necessary time between |

The passage of these

the movements of the bucket. The rack 76

13, this belt being turned over sheaves 78%,
carried by the wall 23 _and passed through an
ape1ture in said wall, so as to drive a pulley

mounted upon the spindle 43 of the air-
drills.

vator-cage 21 in actual practice. This drum

~ performs no function in connection with the

other parts in the exhibit, except to drive the

- piston-rod 79, which is connected to the shaft

_ . oredown the mountain side to the stamp-mill
7 consists of an endless eable running upon
sheaves. 6* 6° 6° 69, supported upon scaffold-

of the drum by a crank and with the eylinder

79%, into which it plays, representing the en-

gine for running the elevator- cage.
The ropeway 6 for conveying buckets of

~ ing 6° 6f 65 and supporting buckets 6" 6! 6F,

_ :_._:- | ..50

Figs. 1 and 2. The ropeway 6 is driven by a
belt 80, Kigs. 2* and 33, running from a pul-
ley 80* behind the wall 23 to a pulley 809
within the scaffolding 6%, and being turned

- over sheaves 80° S0¢,

The stamp-mill 7 is shown, Figs, 22 and 27,

~ ascontaining batteries of stamps 7 Oper&ted

by a belt 31, leadmﬂ' from the cone- pulley 82.
The belt 81 drwes a representation of a

T ~ water-wheel 7°, mounted in the frame of the
- stamp-mill 7, and which turns the cam-shaft

- actuating the pestles of the batteries 7°.

:__'60

The
mechanism of the stamp-mill being the same
1in minlature as that used in actual practice

1t 1s not shown in detail, except as in Fig. 27.

- A bucket 83, Figs. 1 and 20, is carried up
and down’'in the whim-shaft 13 by means of
a rope 83*, turned over a sheave 83° hung
from the crotch of a tripod 83% and carried
under a sheave 83 at the top of the shaft

This pulley. 432 is hid :from view by |
the representation of the rock sepdarating the
shaft 8 from the level 11 and mdlcated at 8“'
in Fig. 1.
At 79 is shown a belt 1ead1nﬂ' from a pulley |
792, behind the wall 23, to a drum 79° Fig. 4,
-representingthe drum for operating the ele-

]

a rocking lever 77, fulerumed upon the frame |} 34*, mounted ﬁpon the vertical spin'dle 85, for
The

which it furnishes a journal-bearing.
sleeve 84* is journaled in plates 86 862, se-

vertical movement.

72
cured to portions of the frame 50, and has no
This sleeve also carries -

a drnm 87, upon which is wound a rope 872,

leading from the slide-bar 57, so that the re-

ciprocation of this bar unwinds the rope from

the drum, thereby drawing up the bucket by

/1

winding the rope 83* upon its drum. The .

relative sizes of the drums 84 and 87 are such
that the bucket is raised out of the shaff by
a part only of the movement of bar 57, so that

after it has been lowered to the bottom of the
shaft and therotary motion of the drumn ceases

therope 87* slackens and remains loose until
the bar 57 has reached thesame pointon itsre-
tarn stroke. Whiletheropeisthusslackened,
the bucket is of course at the bottom of the

shaft and the man 88 is SUpposed to fill 1t_

with a shovel.

30

The whim is represented as being operated '

by horse-power, and the horse 89 is repre-
sented as moving only while the bucket is
coming up and as standing still while it is

| being lowered and filled. This action is se-

cured in the following manner: The horse is
attached toa crank-beam 892, which is gsecured
to the head 89° of the Spm(file 85. This spin-
dle has some vertical play, so that the head
89® may rest upon the upper end of the sleeve

84* or it may be raised above it. The contact-

surfa.ces of the head 89® and the sleeve 842

are armed with friction-plates 89° and 84°,

pieces of sandpaper being used for that pur-
pose. When these plates are in contact, as
shown in Fig. 22, the rotation of the sleeve
84* causes the horse to revolve. The foot-
plece 34° of the spindle 35 rests upon a slide-
bar 90, located parallel with and directly

i above the slide-bar 57, which is supported at

one end by a guide-loop 902, attached to the

frame 50, and at the other end by a hanger

86°, formed by extending the plate86. A rod
91 is attached to the upper edge of the bar 90

and has an offset near its pointof attachment,

go

95 .

I00

105

1

so as to raise it from the bar, the rod, how- -

ever, extending parallel with the bar from
this offset. A cam is thus formed whereby
the spindle 85 may be raised. This bar 90 is

115

provided with stops formed by attaching the

loop 90° to its side.
jects upwardly from the bar 57 through the

loop 90° within which it freely moves as the

bar 57 travels The length of the loop 90 is
such that the finger 57 reaches one of its
ends just before the bar 57 reaches the limit
of its movement in either direction. As the
bar 57 approaches the spindle 85, it moves
the cam 91 from under it, so that the spindle
falls and its frietion- pla,te comes In eontact
with that at the top of the sleeve 84*. The

‘horse 89 is now so connected with the mech-

anism for elevating the bucket 83 that as the
rope 87* 18 drawn taut and unwound from
the drum 87 by the return movement of the

‘and wound upon adium 84, carried by asleeve | bar 57 it is caused to revolve about the spin-

‘A lateral finger 57 pro-

120 |

128 |
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of trees, mountains, and a cabin. In the ex- | they depress it gradually. Leaving it ab_-'

6

548,879

dle. Just before the bucket reaches the top | hibit these are merely painted upon canvas

of the shaft the finger 572 reaches the end of
the loop 90" and the cam 91 is drawn under
the 8pindle 85, raising it and stopping the
horse, which remains diseconnected from the
bucket-elevating mechanism until the bar 57
again approaches the opposite limit of its
movement, when the cam 91 is moved from
underthe spindle 85, as before, and the opera-
tion 1s repeated. |

A bucket 92, Figs. 1 and 28, is operated in

the winze 12 by means of a cord 92* running
over and around a windlass 93 at the top of the
winze and leading through anaperturein the
wall 23 to the upper end of the lever 77 to

which it is attached, Figs. 2 and 7. The
movement of the lever raises the bucket and

allows it 1o fall. Two men 94 94 are shown
as appearing to operate the windlass 93 by its
handles. These men are jointed at the hips
and shoulders, Fig. 29, so that the rotation of
the windlass by the action of the cord 92
causes them to move in simulation of the
action of men in turning a erank. Thebucket
92 18 at rest both at the top and bottom of the
winze as the crank-pin to which the pitman
65 1s attached is passing the centers, thus
representing the delay incident to the empty-
ing and filling of the bucket.

IFigures of men appear at various places on
the front of the wall 23 and in connection
with the shaft-houses 3 4. Most of these
figures are jointed and connected with the
mechanism behind the wall 23 in such manner
as to represent the various occupations of
miners. - -

At7575arerepresented men for pushing the
cars 13 to and from the shaft 8 in the level 10.

At 102 102 are represented men for pushing

these carsto and from the shaft 8 at the sur-
face, these cars going in one direction to the
ore-bin 5* and in the otherto arefuse-dump 5°.

At 18* is represented -a man co-operating
with the car 18 in the level 11. The men 182
and 102 are mounted and operated the same
as the men 75 already described.

At 3* is a fixed figure of a man in shaft 3,
(shown as a blacksmith,) and at 4* is a fixed
figure of a fireman seeming to be at work
about the furnace in the shaft-house 4.

At103103*1038% Trigs.1and 3,are shown men
using shovels, in eonnection with the chutes
17; at 92°, a man shoveling, in connection with
the bucket 92.

At 104, 104*, 104° 104° and 104% are repre-
sented men working with drills in overhead
stoping. |

At 106 1s shown a party of men, represented
as in the act of examining samples of rock.

At 105 105* are shown men engaged in using
picks.

Various other figures are represented in )

different parts of the mine engaged in the
same occupations as those already enumer-
ated, but are not shown ordescribed in detail.

In Figs.1and 1* are shown representations

shafts 96, 97, 93,99, 100, and 101.

hung back of the mechanical portions and
form simply an ornamental part of the device.

Theshoveling, pick, drill,and windlass men
are Jointed, as shown in Fig. 29, and are each
(with the exception of the windlass-men 94)
attached to a spindle, as 107, Figs. 30 and 31,
which passes through and is journaled in the
wall 23. Thisspindle passesthrough the body
of the figure at the shoulders and is bent lat-
erally to form one of the arms and terminates
at the handle of the tool. The other arm is
formed by running a piece of wire from the
spindle to the tool at the opposite side of the
body. In the case of the men using shovels
103 108* 103" the spindle is bent to form a

crank-arm after passing through the wall and
| before entering the body of the figure, that

portion which passes through the figure be-

ing, in faect, the erank-pin, so that the rota-

tion of the spindle causes flexure of the body
at the hips. Thesespindles 107 have at their
inner ends, behind the wall 23, ¢erank -arms
103, which are linked by the rods 110 to bell-

~cranks 109, Figs. 23 and 24, which are pivot-

ally attached at their angles to the wall 23
and in someinstances toslide-bargs111, carried
in guide-loops 1112, Figs. 25 and 26, attached to
the wall 23, and having lateral arms 111°. The
free ends of the bell-cranks 109 and the lat-
eral arms 111° of the bars 111 are adapted to
be engaged and depressed by cams 112 113,
respectively, carried by and rotating with the
Springs, as
114, connect the crank-arms 108 with the wall

25 In such manner as to resist the action of

the cams 112 113. The cams 112 co-operate
with figuresrepresenting shovelers whose mo-
tions are comparatively slow and regular.
The cam is therefore so formed as to grad-
ually depress the bell-crank 109 and as grad-
nally release it. The depression of the bell-

crank causes the figures to execute the move-

ment of raising the shovel. The raising of
the bell-erank by the action of the spring 114
simulates the movement of lowering the
shovel. Tbe interval between two engage-
ments of the cam with the bell-crank repre-
sents the time occupied in filling the shovel.

75
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The form of the cam is such that the bell-

crank 1s not lmmediately released from de-

pression, the figure remaining at rest long
enough to represent the time consumed in
emptying the shovel. The bar 111 and eam
113 co-operate with figures representing the
men 104, &e.; engaged in hand drilling. These
men strike short blows in rapid succession,
The action 1s slow as .the hammer is drawn
back and quick as the blow is sfruck. The
cam is made with three arms,that the action
may be more rapid than that of the shovelers,
who are actuated from the same shaft. The
arms of the cam 113 are substantially of the
same form as thatof thecam 112, butdirected
oppositely. Dearing down upon the lateral
arm of the bar 111 by their curved surfaces

I20

I.25 |
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. . | i?uptly as their ends pass it, the springs cauSe !
- a quick return to the normal position.
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‘bottom of the shaft.
~ ing him 1s shown at 88?%, I

548,879

- At 8S is shown a man filling the bucket In
the whim-shaft 13 with a shovel.
is in action only when the bucket is at the
The cerank for actuat-
o, 2%, and is linked

- to a bell-ecrank 88°, which in turnislinked to
~a bell-crank 88% one arm of which is nor-

- of a spring 88°.

mally held to arotating cam 88¢ by the action
The form of the cam 88¢ is

- the same as that of the cam 112, (shown in
~ Fig.24 and already described,) the bell erank
~ S8°beingslowly depressed and released. The

I5

suspension of work by this figure 1s accom-

plished by fixing a button 99 upon the link

o - eonnecting the bell cranks 88° and 88°and lo-
.. cating a Sprmﬂ'-aetuated laver 95* so that it
o will beer down upon the button and force the

- 20

bell-crank 88° away from contact with the
cam S8, This lever 95* is pivoted at one end
to the wall 23, and the spring 95°, which con-
frols it, is of greater tension. than the spring
88¢, which tends to hold the bell-crank 83° to

the cam. A connecting-rod 95¢ leads from

‘the lever 95* to one arm of a bell-crank 959,

- whieh is. pivoted to the wall 23 in such po-

30

- sition that its other arm is in the path of the
~ slide-bar 57 and adapted to be struck by its
end and forced back as the bar reaches the
 last pa1t of its travel and held back until the
o - "This action of the bell-
o crank 95¢ lifts the lever 95* from the button

95 and allows the bell-ecrank 88¢ to come into:

bar. again recedes.

play with the cam 884,
As already described, when the bar 57 isin

o that part of its trevel the bucket is at the

" bottom of the shaft.

The adjustment of the

- parts is such that the bell-erank 95¢ is re-

4o

leased from contact with the bar 57 before

- the rope 87* is drawn taut,so as to commence
- to elevate the bucket, giving the man time to |

signal for the bucket to be hoisted.
l‘he hand-drill men 104, &ec., use theirarms

45 independently. The action of the hammer-

arm has been already described. The other

.: - arm is jointed at the ‘elbow and is sacured to
~ the drill, which seams to enter a hole in the

5o

roeck, but which, 1n faet, 18 a thrast-rod 115,

passing through ‘the wall 23 and pivotally se-
cured to one arm of a bell-ecrank 116, pivoted

. at the back of the wall 23 and co- epelatmn‘
~ with a cam similar to the cam 113 and hav-
- 1nga spring for resisting the cam. The mo-

tion communicated to the drill 115 and arm

~ holding itsimulates the action of the operator

. in elwhtly withdrawing the drill to turn it

- between blows of the hemmer

| 6 .

65

The action
of the two arms is so timed that they move
alternately. . |

I have not endeavored to 1epresent mi-

o :  '_nutely the construction of each figure and its

particular operating mechanism, for the rea-
son that these figures may be varied in num-
ber and posﬂmn as deswed

'This man

The shafts 96 to 101 are driven from a main
shaft 117, journaled in the frame 50 and

&d

driven by a belt 118, leading from the cone-

pulley 82.

Iclaim as my inv entlon— -

1. In the mechanical exhibit of a ﬂ'old or
silver mine the combination with a well rep-

resenting a vertical section of -the mine

through its shafts, as S and 9, and levels, as

10 and 11, and a portion of the surface, an
elevator cage 21, adapted to reciprocate 1n
the shaft 8, between the surface and the
level 10, tracks 44, extending in each direc-
tion from the shaft on the floor of the level
10, and on the surface, a section of said track
being laid across the floor ¢of the cage 21, and

| with ears adapted to run on said tracks, with
‘a rope for suspending the cage 21, adrum 27,

on which the rope is adapted to be wound
and Sheavee, as 22°,22°, for carrying the rope,
a pinion 272, on the éLrum shaftand a recipro-

15

80

cating menﬂ'le rack 67, for engaging the pin-

1on, *«".»'1.‘?11ere‘t)37 the cage 21 is eeused to ascend
and descend at reg aler intervals,substantiall y

as described and for the purpose specified.

2. In the mechanical exhibit of a gold or
silver mine the combination with a wall rep-
resenting a vertical section of the mine
through its shafts,as 8§, 9, and levels as 10, 11,

and representing also a portion of the surface,

of an elevator cage 21, adapted to reciprocate
in the shaft 8, tracks 44 on the floor of the

cage and extendmp' in two directions from

the shaft both at the surface andon the floor

of the level 10, cars 18, adapted to runon the

tracks and being transferable by the cage 21,
to and from the tracks at the surface and in
the level, eyelets 18® projecting from the ends
of the ecars, hooks 45* and 472, for engaging
such eyelets as the car approaches the top or
bottom of the shaft respectively, sprocket
chains for carrying the hcoksand adapted to
run below the tracks 44, sproecket wheels for
driving the chains, pinions mounted with the
spleeket wheels and reciprocating rack bars
for driving the pinions, whereby the cars are
drawn away from and refurned to the shaft,
substantially as described and: for the -pnr-
pose specified.

3. In the mechanical exhibit of a gold or
silver mine the combination with a wall rep-
resenting a vertical section of the
through its shafts, as 8, 9, and levels as 10, 11,
and representing alsoa portion of the surface,

of an elevator cage 21,adapted to reciprocate

in the shaft8, a rope for suspending the cage,
a drum 27, upon which the rope is wound for
raising the cage, rack and pinion mechanism
for mtermlttently rotating the drum to raise

. and lower the cage, tracks 44, on the floor of
{ the cageand extending in tw’o directions from

the shaft both at the surface andon the floor

of the level 10, cars 18, adapted to ran on the

tracks and belnﬂ' tranefereble by the cage 21,
} to and from the trecks at the surface end m
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the level,eyelets 18% projecting from the ends

of the cars, hooks 45% and 472, for engaging

such eyelets as the car approaches the top or

bottom of the shaft respectively, sprocket
chains for carrying the hooks and adapted to
run below the tracks 44, sprocket wheels for
driving the chains, pinions mounted with the
sprocket wheels and reciprocating rack bars
for driving the pinions, whereby the cars are
drawn away from and returned to the shaft,
the several racks for moving the cars and the
rack for actuating the elevator cage being so
timed in their movements that a car is with-
drawn from the cage and carried in one di-
rection and another car moved npon the cage
from the opposite direction during each in-
terval of rest of thecage, substantially as de-
scribed and for the purpose specified.

4. In the mechanical exhibit of a gold or
silver mine the combination with a wall rep-

- resenting a vertical section of a mine through

25

30

35

40

1ts shafts and levels, an elevater cage 21,

adapted to reciprocate in one of the shafts, a

rope for carrying the cage, sheaves at the top |

of the wall for carrying the rope over the

same, a drum behind the wall upon which
the rope 1s adapted to be wound and a pinion

carried upon the shaft of the drum, of a re-
ciprocating mangle rack for actuating the
pinion, said rack comprising a frame for in-
closing the pinion and having racks 672, 67°,
upon opposite sides and near opposite ends
whereby the drum is caused to rotate alter-
nately in opposite directions, said racks be-
ing so disposed that the pinion is free from
both after each engagement whereby the cage

18 caused to remain inactive a short period at

each terminal stop,substantially as deseribed.

5. In the mechanical exhibit of a gold or
silver mine the combination with a wall rep-
resenting a vertical section of the mine
through its shafts and levels, an elevator cage
21, for reciprocating in one of the shafts, a
rope for supporting the cage, sheaves for car-
rying the rope, a drum upon which the rope
18 adapted to be wound for raising the cage,

~ a pinion on the shaft of the drum, and a re-
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ciprocating mangle rack for engaging the
pinion whereby the drum is rotated alter-
nately in opposite directions, said rack being
so arranged that the pinion is out of mesh
therewith after each action, of a pin 70, set
in the side of the drum, a hook 68, for engag-
ing the pin and holding the drum from being
rotated by the weight of the bucket when the
pinion i8S out of engagement with the rack, a
spring for holding the hook in the path of
the pin, and means for disengaging the hook
from the pin to allow the cage to descend,
substantially as described. -

6. In the mechanical exhibit of a gold or

silver mine the combination with a wall rep-

resenting a vertical section of the mine
through its shafts and levels, an elevator cage

}

65 adapted to reciprocate in one of the shafts, a |
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rope for carrying the cage, a drum upon which
the rope is wound, rack and pinion gear for
driving the drum the rack being adapted to
disengage the pinion as the cage approaches
the top of the shaft, of a bell erank lever 72,
for carrying the drum to the end of its move-
ment, a pin in the side of the drum for en-
gaging the lever, cam mechanism for thus

actuating the lever, cam mechanisin for hold-
| ing the lever in receding contact with the pin

as the cage commences to descend, a hook for
supporting the cage at the top of the shaft, a
pin in the drum for engaging the hook, and
cam mechanism for releasing the hook and
holding it out of contact with the pin while
the cage descends, substantially as deseribed.

7. Theeombination with a reciprocatingbar

| 87, a windlass 8%* a cable leading from the

windlass drum tothe bar, and a weighted ca-
hble wound oppositely upon the windlass, of a
longitudinally movable vertical spindle pass-
ing through the drum as a loose shaft, a ecrank
arm or sweep mounted upon the apper end of
fthe spindle, a figure of a horse attached to the
outer end of the sweep, a cluteh for locking
the spindle and windlass together, and a cam
connected with the bard7, and adapted tosup-
port and vary the elevation of the spindle and
thereby engage and release the cluteh, the ac-
tion of the cam being so timed that the spin-
dle 1s locked to the drum only while the weight
18 rising, substantially as described and for
the purpose specified. |

3. In a mechanical representation of a gold
or silver mine the combination with a wall

representing a vertical section of the mine

through its shafts, of a bucket adapted to re-
ciprocatein a whim shaft, a rope 832, for car-
rying the same, sheaves over which the rope
runs, a drum 84, upon which the rope is
adapted to be wound mounted upon a vertical
shaft 34%, a second drum 87, mounted on the
same shaft, a rope 87%, adapted to be wound
upon the drum 87, a reciprocating bar 57, to
which the rope 872, is attached, the parts be-
1ing so adjusted that the rope 83% is wound
upon the drum 84, as the rope 872, is unwound
from the drum 87, a vertically adjustable post
passing longitudinally through the shaft 842,
a crank beam 892 secured to the top of the
post,a figure representing a horse attached to
the crank beam, and means for locking the
shaft 34%, and the post together so that the
horse is caused to revolve around the post,

' such locking mechanism being so timed that

the horse is in motion only while the bucket
is being elevated, substantially as described
and for the purpose specified.

9. In the mechanical representation of a
gold or silver mine the combination with a
wall representing a vertical section of the
mine through its shafts, of a bucket adapted
to reciprocate in a whim shaft, a rope 832, for
carryling the same, sheaves over which the
rope runs, a drum 84, upon which the rope is
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~adapted to be wound, mounted upon a verti-

cal shaft 842, a second drum 87, on.the same
shaft, a rope 87, adapted to be wound upon

the drum 87, a reciprocating bar 57, to which

the rope 87“' 1s attached, the pa,rts being so

drum 84, as the rope 872, is unwound from the

. drum 87, a vertically adjustable post passing

- | 10

20

~ longitudinally through the shaft 842, a erank

beam 392, secured to the top of the post, a slid-
ing cam for supporting and imparting verti-
cal motion to the post, friction pads on the
shaft and post adapted {or contact when the
post 1s lowered, connection between the bar

97, and the eam whereby the post is lowered

and the horse caused to revolve as the bucket
is raised, and the post iselevated and the horse
is stationary at all other times, substantially
as described and for the purpose specified.
10. In the mechanical representation of a

- gold or silver mine the combination with a

~wall representing a vertical section of the

mine through its shafts, of a backet adapted

to reciprocate in a whim shaft, a reciprocat-

ing bar for actuating the bucket, rope con-

~nection between the bucket and the bar, a
Jointed figure of a man located at the bottom |

 of the shaft and adapted to move in simula-

| 3._0

tion of the act of shoveling, a spindle extend-

ing through the wall and having a erank arm
B and a crank pin extending through the figure,

a crank for the spindle at the opposite side of

~ the wall, a rod or link leading from such

35

crank arm to a bell-crank, a rotating cam for
rocking the bell-crank and thereby imparting

motion to the figure, a spring for holding the

- bell-crank to the cam, a more powerful spring

)  5 o

S - for throwing the bell-crank out of contact |

with the cam, and mechanical connection be-

tween the reclprocatmﬂ' bar and the stronger
 spring whereby such spring is thrown out of |

action while the bucket is at the bottom of the
whim shaft, substantially as described.
11. In amechanical representation of a gold

~or silver mine the combination with a wall
~ representing a vertical section of the mine
through its shafts and galleries, of a jointed

figure representing a man in the act of shov-
eling and located within the galleries of the
mine, a spindle extending through the wall
and having crank arms at each end, a crank

- pln extending from one crank arm through

the body of the figure, a link or rod connect-

ing the other erank arm with a bell erank,

a rotating cam adapted to rock the bell-

R crank and a spring for holding the bell-crank
~ to the face of the cam, substantially as de-
~ seribed and for the purpose specified.

12. Inamechanical representation of a gold

63 or silver mine the ecombination with a wall

- representing a vertical section of the mine

a hand drill,

through its shafts and galleries, of a jointed
figure representing a man in the act of using
one arm of the figure belnﬂ'
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adjusted that the rope 83& is wound upon the |

tendmw tlnmwh the wall to represent the

drill, a bell- cranlk pivotally secured to the.
back of the wall and connected with the drill
whereby it imparts a reciprocating motion
thereto, a cam for rocking the bell-crank in--

ternmttently a spring for holding the bell-
crank against the cam, a spindle extending

through the wall and havmﬂ' one of its ends-

in the form of a crank-arm and so related to
the figure as to represent one of his arms
Wleldmﬂ' a hammer, a crank arm on the op-
posite end of the 3p1ndle, a bell-crank, a rod
or link uniting the crank arm to the bell-

crank, a rota,tmn' cam for slowly depressing

and abruptly releasmg the bell-crank and a
spring reacting against the cam, whereby
motion is commumcated to the hammer arm
of the figure in simulation of the slow lifting
of the hammer and the quick striking of a
blow, the mechanism for actuating the two
arms being so adjusted relatively that the
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drill is moved before the blow is struck, sub-

stantially -as deseribed and for the purpose

specified.

13. The combination with railway tracks at
differing elevations, an elevator adapted to re-
clprocate between such tracks, and with a car
adapted to run upon the tracks and there-

90"

from upon the elevator, of a reciprocating

chain parallel with and.adjacent to each track
and being adapted to transfer the car from
the elevator to and along the track and to re-

| turn it to the elevator, ‘and means for auto-

matically attaching the chain and the car as
the elevator dpproaches the track and for de-
taching the same as the elevator leaves the

track, substantially as deseribed and for the |
puarpose specified.

14. The combmatlon Wlth the mechamcal

exhibit of a gold or sﬂver mine comprising a
wall adapted to represent a vertical section

95
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of the mine through its shafts and levels, of

i tracks in the 1evels and at the surface and
leading from the shaft, cars adapted to run

upon the tracks, mechanical means for mov-
ing the ears upon the tracks, a
allel with each of the- tracks, a sleeve, 75%,
adapted to slide upon the rod and having Stop

lugs, spaced apart, a finger, 75°, a,tta,ghed to

the car moving mechanism and playing be-
tween and adapted to engage the lugs, a fig-

ure representing a man in attendance upon

the car and belng pwota,lly mounted upon the
sleeve, an arm, 75°, projecting laterally from
the figure, and a fixed stop at each limit of
the travel of the ficure for engaging the arm
and changing its a,nﬂ'ular position with refer-

IIO

rod, 75°, par- |

120

ence to the sleeve, substantlally as descr 1bed |

and for the purpose set forth.
15. In the mechanical representation of a
oold or silver mine the combination with a

125

wall representing the vertical section of a mine

through its shafts and galleries, of a figure

representing a man in the act of usinga plck

6 5 jointed at the elbow and secured %o a rod ex. | and located within the gallemes of the mine,

130,
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a spindle extending through the wall and stantially as deseubed and for the purpose 10
through the figure a,t its shoulders a crank set forth.
arm at the inner end of the Spmdle, a rofat-|| In testimony whereof I affix my signature
ing ecam, a bell crank cooperating with the in presence of two witnesses.

5 cam and rocked thereby, a link or rod con-: | |
necting the said crank ‘arm with the bell | - WILLTAM KEAST.

crank, crank arms upon the outer end of the! { Witnesses:
c=zpu:1dle and located upon opposite sides :of: L1zZIE A. GARDINER,
the figure and adapted tocarry the nick, sub- || LoUI1s K. GILLSON.
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