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Transporting,

OLE JOHNSON, OF MILWAUKEE, WISCONSIN.

APPARATUS FOR ELEVATING,TRANS:PORTING, _AND' DISCH’A_RG"ING-'MATERIAL. .

| SPECIFI("ATION fcrmmg pert of Letters Pa,tent N 0. 603 852, deted Mey 10, 1898
h - Apphcetwn ﬁled July 12, 1897 Serlel Ne 644,168. (He mcdel) .

To all whom it ma J concern: -
Be it known that I, OLE JOHNSON, of Mil-

wankee, inthe county of Milwaukee end State

of- Wlsconsm have invented a new and use-

ful Impr ovementin Apparatus for Elevating.

which the fcllewmﬂ' is a descrlptlon reference

being had to the accompanying drewmws

which are a part of this specification. |
My invention has relation to 1mprcvements

~in apparatuses for elevating, trensportm
and discharging material.

1t appertems more especlelly to thet class

of devices which are adapted for discharging

vessels of their cargoes, the apparatus being

- adapted to lift material from the hold of a

20

vessel, and to transport the same mtc a recep—-
tacle, or at a locality desired. |

It is one of the objects of my present im-
provementstoprovide improved means where-
by the bucket can be raised and lowered at

any pointalong thelongitudinal line of travel.

Furthermore, in the old form of eppa,letusesf

it has been found necessary to provide en-

gine mechanism for causing the longitudinal

trevel of the carriage and in eddmen thereto
a separate and dlstmct engine for hoisting
and lowering.

- one engine mechamsm a,depted to cause the

30

35

40

~vide an improved construction whereby the

gagement with the carriage.
contemplates the provision cf means whereby
~the carriage can be made to travel elthel with

lon mtudmel travel of the carriage and to also
'eifect the elevating and lewerm o,
the old forms of apperetuees it is necesseryﬁ_
before the carriage can travel lon fﬂtudma,lly“

Again, in

that the bucket be hoisted up to and in en-

the bucket hoisted up to the carriage or sus-
pended ther efrem at any pcmt belcw said car-

.11&*?"6

A further ob]ect of the mventlon is to pro-

- material-holding device or bucket may . be

raised in a Stlewht line from the hold of a
vessel or other pla,ce containing the coal or

material to be elevated until the bucket is

clear of the vessel or place in which the ma-
terial is stored and at this time causing the
- carriage to travel longitudinally and et the |
inal ap-
‘ward travel to the carriage, said final travel,

same tlme the bucket to complete its

however, being at an incline of forty-ﬁve de-

and Discharging Materml ef;

My 1mprcvements provide fel_'.
--*11111:1'3' of the bucket;

Sired, or the elevation of the bucket

My invention

| grees or epprorlmetely forty - five degrees
Whereby less power isrequired in hoisting the -

bucket than would be the case if said bucket
were hoisted in a true vertical plane, the in-

55

vention contemplatmo* the employment of a -

novel arrangement of cables to accomplish
this functlon one cable extending forwardly

| from the ca,rueﬂ'e in one duectlon and the
| -cther in the cppomte direction.

60 . '

The invention furthermore provides an im-

| preved arrangement and combination of parts

t0 be used in connectlcn with a bucket hav-
ing apivoted bottom, more especially a bucket

: -cf the form kncwn as a ‘‘clam-shell,” said

means, after the bucket has been ﬁlled with - -

the material and just before said bucket is

elevated, adapted to close the pivoted bottom
| of the shell against the material falling out

and said means also adapted to permit cf the

pivoted bottom of the bucket automatically

The mventmn as a whole ecntempletes the

combined objects of providing for the low-

ering of the bucket and the opening of the

pweted bottom thereof; the subsequent clos-
ing of the pivoted bottom and the consequent

the raising of the bucket
to 1135 full elevetlon in a strarrht line, if de-

etrawht line to clear the vessel and then to
cause a lonﬂ'ltudmal travel of the carriage,
with a mmulteneoucs upward movement of

first in a

-epemnﬂF for the dlSOhaﬂ ge of the material

75

80

the bucket at an incline; -the final longitudi-

nal travel of the carriage end bucket te ocether
‘toward the place of discharge after the proper

elevation of the bucket is secured the stop-
ping of the carriage at any pomt* the lower-

‘ing of the bucket et an incline orin a straight
| lme, the opening of the pivoted bottem of

the bucket for the discharge of the material;

‘thesubsequent closing of the pivoted bottom
the elevation of the bucket in a straight lme

90

05

or at an incline or partial elevatlcn in a

straight line and the remaining portion of its
elevation atanineline, and, ﬁnelly, the return

travel of the carrlege a,nd bucket

I00

With the above primary objects and 'others |

'111 view the invention consists of the devices
and parts or their equwelente as heremeftel
| more fully set forth T | -
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In the aecempan} ing drawings, Figure 1is
a side elevation of one half of the mechan-
ism. Fig. 2 is a side elevation of the other
half. Fiﬂ' 3 18 afront elevation showing the
boom in a raised position. Fig. 4 is an en-
larged detail view of one end of the boom,
showmﬂ' the carriage at the end of its travel
in one direetion. | Fig. 518 a view, partly in
section, of the hoisting mechanism. TFig. 6
18 a flont view of Fln" o. FKFig. 7 is a plan
view of Iig. 5 with parts broken away. Iig.
8 is an enlalfred view of the cable- tlﬂ*htenmo‘
mechanism. KFig. 9 is a fragmentary plan
view of Fig. 8, and Fig. 10 is a detail view of
the steam-chest valve mechanism.

Referring to the drawings, the numeral 11

‘indicates the front tower of the apparatus,
- and 12 the rear tower.

Thelatterisadvisedly
mounted on the top of a coal-shed or similar
building 13, in which it is desired to deposit
the material. The front tower is preferably
mounted on a track 14, running near to and
parallel with the edge of a wharf at which
a vessel can be tied up for the purpose of un-
loading it. The rear tower 12, in view of the
fact thatl it is here shown as mounted upon
the top or roof of a coal-shed, is considerably
less in height than the front tower, and is
also mounted on a track 15 on the top of the
shed, said track running parallel with the
track 14. These towers can be anchored or

- secured in place againsttravel on their tracks

35
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by any convement means.

On the front tower 11 is mounted a boom
16, sald boom being so hinged to the tower as
normally to projeet therefrom in a substan-
tially horizontal plane and to be tiltable up-
wardly from that position to the dotted-line
position shown in Fig. 1. This tilting is ac-
complished by means of a cable 17, secured
at one end to the boom near the outer end of
sald boom, and thence extended upwardly
over a pulley 13, mounted in the upper end
of the front tower, and thence extended down-
wardly to and connected with a winch 19, the
shaft of said winch being mounted in a suit-
able bracket or frame 20, extending upwardly
from one of the cross-pieces of thetower. The
shaft of the winch has also mounted thereon

a gear-wheel 21, which meshes with a smaller

gear 22, mounted on an upper shaft 23, said
shaft having its opposite ends cranked for the
purpose of conveniently turning the same. 1t
18 obvious that by turning the crank-shaft 23
the cable 17 can be wound or unwound upon
the winch 19, and so as to either raise or lower
the boom.

A cable 24 is secured th one end to the boom
near 1ts {ree extremity, and this cable is ex-
tended longitudinally to and passes over a
roller 24" on the rear tower 12, being finally
secured at its end to said tower. The cable

passes under a pulley 25, located at the piv- |

oted end of the boom, so that when the boom
1Isswung upwardly to the dotted-line position,
Fig. 1, the cable will be carried in a line par-
allel with the boom.

rope or cable 29.

603,852 o

The numeral 26 indicates a carriage consist-
ing of opposite side pieces, between which are
mounted the upper rollers 27 27, which rollers
rest upon the cable or track 24, and there-
fore form the track-wheels of the carriage.
The sides of the carriage have also mounted
therebetween, at a lower point, grooved pul-
leys 28 28,

To one end of the carriage ts connected a
This cable is extended to
and around a grooved pulley 30, journaled
in the end of the boom. It is then extended
rearwardly and passed a plurality of times

‘around grooved rollers 31 and 32, thence from
the roller 32 rearwardly to the rear tower 12

and around a pulley 33, mounted in said rear
tower, and, finally, fmwaldlyto connect with
the rear end of the carriage. T'he shaft of
the grooved roller 531 1s mounted in bearings

extendingfromthe upperedge of longitudinal

beams 34 34, connected to the front tower.

The ends of the shaft of the grooved roller 32

are mounted in bearings extending upwardly
from a slidable frame 35, the opposite edges
of said frame adapted to fit and to be slid in
recesses or guide-grooves 36 36, formed In the
lon 0‘1tud11.1a1 beams o4. Mounted in bearings
pro,]ectmﬂ‘ upwardly -from the lonﬂ'ltudmal
beams 34 and in advance of the grooved
roller 32 isashaft 37. Thisshafthasmounted
thereon two pinions 38 38, which are adapted
to engage with the teeth of rack-bars 39 39,
formed on the slidable frame 35. 'The shaft
37 has also mounted thereon, near one of its
extremities, a ratchet-wheel 40, which is
adapted to be normally engaged by a piv-
oted pawl4l. Oneendof thisshaftissquared,
so as to be readily engaged by a tool for turn-
ing the same. The object of this slidable

frame and means for actuating the same is for

taking up any slack or looseness which may
occur in the cable 29. In order to accomplish
this, all that is necessary is to rotate the shaft
a7 1n the proper direction to cause a travel of
the slidable frame rearwardly in its guide-
ways. When the proper degree of tautness
is secured, the shaftis prevented from reverse

‘rotation by means of the pawl 41.
The primary function and purpose of the:

cable 29 1s to hold the carriage 26 at any
adjusted position on the cable or track 24.
T'his i1s accomplished by providing in connec-
tion with the grooved roller 81 an improved
form of brake mechanism. The rim or pe-
riphery of the roller 31 at one endis left plain
or ungrooved, and around this surface is ar-

ranﬂ'ed a brake band or strap 42, embracing

a series of blocks 42', which surround the
plain periphery of the roller and are secured
totheinnerside of the brake-band. Mounted
in the longitudinal beams 84 just to the rear
of the roller 31 is atransverseshaft43. This
shaft has mounted on one extremity a lever
44, the long arm of sald lever havinga weight
45 adjustably mounted thereon. The shaft

has mounted thereon medially a block 46, and
| to this block is pivoted one end of the brake-

75

80

00

95

ICO

105

I1O

I11¢

120

125

130




1O

15

band 42.

threads is a threaded sleeve-nut 48, _
sleeve-nut is secured the other end of the

the front tower.
when the carriageis traveling longitudinally

603,852 ' ' B

The block has also plvoted thereto
a downwardly-extending rod 47. The lower
end of this rod is threaded and engaging the
To this

brake-band 42. Connected to and extending
downwardly from the short arm of the lever
44 1s an operating-rod 49, said rod being ex-
tended to and connected ‘with a lever 50 lo-
cated within a housing 51, extendingout f1 om

It Wlll be understood that

the lever 44 is opemted upon so asto turn the
shaft by a pull on the rod 49, exerted through
the medium of the lever 50. When thelever

- is in this position, the brake-band and blocks

20

sald roller to readily revolve.
ever, a position is reached for stOppmn' the
carriage, the pull on the rod 49 is removed,

42" loosely surround the smooth portion of
the periphery of the roller 31,s0as to permit

and the Weight on the end of the lever 44 will

- cause & tilting of said lever, so as to draw

| o

~ shell.”

35
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pulley 62 mounted.in the front tower 11, and -
thence downwardly for connection to a drum
63.
or cable which acts in conjunction with the
rope 60 to effect the hoisting of the bucket
and also serves the function of operating the

55

‘grooved rollel 50.

the brake-band tight, and theleby prevent
rotation of the roller. It will therefore be

obvious that it will be 1mposslble for the car-

riage to travel. The brake-band therefore

| nors mally fits tlghtly around the roller to pre-

vent rotation thereof.
The numeral 52 indicates the bucket. I

have shown this bucket in the accompanying

1llustration asof the form known as a ¢‘ clam-

tending upwardly therefrom ears or lucfs H4.

In these ears or lugs are mounted the ends of
a shaft 55, said shaft having fast thereon a
Links 57 57 are connected
'to the outer ends of the upper edges of the
pivoted bottom pieces of the bueket and: ex-
tend. upw&rdly and inwardly to a.common

connecting-point 58, which point is formed

with an upwardly-extending eye 59. .
The hoisting-rope is indicated by the nu- .
meral 60.

to the eye 59 of the bucket and is then ex-

‘One end of this ropeis connected

tended upwardly over and around the pulley

28" of the carriage, thence rearw ardly to and

around a pulley 61 mounted in the rear
tower 12, thence for Waldly to and around a

The numeral 64 indicates another .rope

pivoted bottom of the bucket, so as to close

~the same against the contents droppmn’ out.

60

~ thence upwardly into the groove of the pul-;
ley 28 of the carriage, thenee forwardlyaround
a grooved roller Gb in the end of the boom,
.thence upwardly and rearwardly and around
a pulley 67, mounted in the upper end of the
- front tower and thence downwardly for con-

"One end of this cable is connected to the
grooved roller 56, and is then extended up-

Wardly into the groove of a guide-roller 65,

| nection to a drum 68.

-'from shaft 55.

open, so that said bucket may be

“When, how- |

‘1nders. |
‘with the ordinary form of interior rotatable

Its bottom consists of two pivoted
sections 53 58, sald bottom pieces having ex-

1 83,

rod.89.

ter with the beveled surface 93.:

1 100 1s ‘& crank-arm 99.

connected to the shaft 55 of the bucket and
18 then extended upwardly for connection to
an eye 70. The effect of the lowering of the
bucket is to wind the cable 64 upon the
grooved roller 56 and to unwind the cable 69
-This permits the pivoted sec-
tions composmﬂ' the bottom of the bucket to

illed with
the material to be elevated. On the raising

A short cable 69 is

75

of the bucket the reverse operation takes

place—that is to say, the cable 64 unwinds

from the grooved roller 56, while the short

cable 69 winds up on the shaft 55, which of

80

course has the effect of closing the pivoted .

hds

Referring now to the engine meehamsm for

operatmo' the drums 63 and 63, the numerals
71 71" indicate engine-cy linders mounted in
the lower portion of the front tower 11, and
72 72' the steam-chests of the respeetwe cyl-
These. steam - chests are provided

valves, (not shown,) which are provided with

the outwardly-projecting valve-stems 73 73'.
The drums 63 and 68 are mounted, respec-.
tively, loosely on the shafts 74 74, said shafts

being journaled in a suitable. fr&mewmk 75.

'Shaft 74 is tubular from one end inwardly

90

95

for a desired distance, asindicated at 76, and:

the inner end of the tubular portion is inter-

sécted by a transverse slot 77, into which is-

passed a transverse plate 78, which plate.

bears against one end of the drum 63. A rod
79 1s hitted in the tubular portion of the shaft
and 1s adapted to bear atits inner end against
the plate 78. The outer end of this rod is
threaded and passes through and engages a

10G

105

fixed threaded nut 80,.-formed on a bracket

31, projecting out laterally from the frame-
work: 75.
a collar 82 from which projects a crank-arm

which arm is mounted on a roek shaft 86
The shaft 86 has also extending downwardly
ther efrom near one end an arm 87, which
arm is connected to a lever 88 by means of a
" The drum-shaft 74 has also mounted
fast thereon a gear-wheel 90.

A rod 34 is connected at one end to this
arm and is extended upwardly to and con-
nected with one:end of-a rocking arm 85,

On the extremity of the rod 79 is

110

IT5

- "T'his wheel has

projeeting'.inwardly*from. its_-' inner face an

| annular flange 91, which flange has secured

therearound an annular band 92, preferably
of wood, said band having an exteriorly-bev-
eled end 93.
cent to this annular band projects outwardly,
as 1ndicated at 94, and is provided with an

The end of the drum 63-adja-

120

125

interior bevel 95, which is adapted to regis- -

_ A coiled
spring 96.encircles the shaft 74 between one

end of the drum 63 and the face of the gear-

wheel 90. Surrounding the: projecting por-

tion 94 of the drum are a series of segmental
blocks 97, |

which blocks are attached to a
brake-b&nd_% Mounted upon a short ,shaft

130

Connected ‘to this



- boss formed on a bracket 106, the rod bemﬂ* |
threaded and having nuts 105 turning there-— ,
on,

IO

arm is a rod 101. This rod is extended to
and connected with another rocking arm 102
on rock-shaft 86.
jecting therefrom a short stud 103, to which

stud one end of the brake-band 98is secured.
The otherend of said brake-bandisconnected .

to a rod 104, which rod is passed through a

A winch 107 may for convenience be

- mounted on the outer end of the shaft 74.

g

- erated, the rock-shaft 86 is turned, and as
- sald Shafb is thus turned a rotation is im-
- parted to the rod 79, which turns in the nut
20

The beveled surfaces 93 and 95 form cluteh

“mechanism whereby the drum 63 is made fast
-to the gear-wheel 90, in order to rotate there-
with. Normally the drum is loose on the

shaft. When, however, the lever 88 is op-

30, and 18 thereby forced inwardly against

. theplate73,which platein turn pressesagainst
- the end of the drum 63 and causes said drum
- to be slid longitudinally on the shaft toward

the gear-wheel 90, effecting a firm wedging

of the beveled surfaces 95 and 95 and caus-

ing the drum to beclutehed to the gear-wheel,

- 80 as to rotate therewith. The opelatlon of

- the lever 88 also has the eff

- time of turning crank-arm 99, through the
30
- -cause a looseness of the brake-baudand to

35
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1ts shaft.

on its shaft 74’.

on the shaft.

ect at the same
medium of the connectmmmd 101, so as to

provide for the free rotation of the drum on
Of course a reverse movement of
the lever 83 will have an opposite effect—that
1s tosay, the rod 79 will be screwed outwardly,
s0 as to release pressure on the end of the
drum, and at the same time the brake-band
93 18 tightened. The moment the rod 79
ceases to press against the end of the drum
the recoil of the coiled spring 96 on shaft 74
will act to shift the drum to its normal un-
clutehing position. - Thedrum 68 is also loose
Said shaft 74, however, is
tubular at both ends, and into these tubular
portions extend rods 108 108, said rods hav-
ing threaded portions which turn in fixed
nuts 109 109, The inner ends of the rods
bear against plates 110 110, which fi
111 111’ intersecting the inner ends of the
tubular pOItIOHb of the shaft, said plates be-
ing adjacent to and fitting against the ends
of the drum 68.

Mounted on the shaft 74" are gear-wheels
112 112/, said gear-wheels provided on their
inner faces with inwardly-extending annular
flanges113113". DBoth gear-wheels are loose
Around the annular flanges
113 118" are secured bands 114 114, prefer ably
of wood. 'The inner ends of the&,e bands are
provided exteriorly with bevels 115 115'. The
cylindrical portion of the drum 6Sisextended
at opposite ends to form extensions 116 116/,
and these extensions are provided with inte-

‘rior bevels 117 117', which register with and

are adapted to engage the bevels 115 115,
When in firm engagement with either, the

The shaft 100 has also pro- -

t 1n slots

T

| 121.

rotate with said gear-wheel.
ected by a turning of either of the screw-

ig rotated in one direction.
_opela,ted 1evelsely then the serew-rod 108’

loosely on a rock-shaft152.

from rotating on its shaft.

603,852

and consequently said idmim will be caused to

is eff
rods 108 108'. 'This tm ning of the screw-rods
ing from the outerendsof said rods.

which rods are extended- to and connected

The clutching :

e

| is effected by means of arms 118118, extend-
Tothese
arms 118 118" are connected rods 119 119,

75

with arms 120 120, mounted on a rock-shaft

‘The rock-shaft 121 has also depending
| therefrom a crank-arm 122, which is connect-

ed up to an operating-lever 123 by means of

a rod 124.

It will be understood that the

30

smew—rods 108 108" are so arranged that when
the lever 128 isturned in one direction one of

said serew-rods will be turned inwardly, so as

to forece the drum longitudinally in one di-
rection, and when said lever is operated re-
versely the drum will be moved longitudi-

nally in the opposite direction. If; therefor e,
the lever 123 is manipulated so as to screw

in the screw-rod 108 and unscrew the screw-

rod 108’, the drum will be moved longitudi-

nally, so that its bevel will be thrown into
cluteh with the beveled band 115" of the gear-
The result will be that thedrum
If the leveris

wheel 1127,

is serewed in and the serew-rod 108 screwed
outwardly. This will have the effect of fore-

90

95

ing the drum 68 longitudinally, so as to clutch

w1th the gear-wheel 112, and therebyv ¢

an opposite direction. =

The end extension 116 of the drum 68 is
surrounded by a series of segmental blocks
125, and these blocks are connected toa brake-
band 126. One end of this brake-band is
connected to a crank-arm 127, mounted on a
short shaft 128. This short shaft has also ex-
tending therefrom an arm 129, and to this arm

is connected the lower end of arod 130. The

upper end of this rod is connected to one
member 131 of a bell-crank lever mounted
The other mem-
ber of the bell-crank lever is indicated by the
numeral 133, to which member is connected
arod 134, said rod extending to and connected
with an operating-lever 135. The opposite

~end of the brake-band 126 is connected to a

screw-rod 1306, said screw-rod passing through
a boss forming part of a casting 138. Nuts
137 187 turn on the screw-rod. It is obvious
that when the lever 135 1s manipulated in one
direction it has the effect of drawing the
brake-band 126 tightly aronnd the segmental
blocks 125, and thereby preventing the drum
When, however,
the drum is shifted longitudinally, so as to
clutch with either the gear-wheels 112 or 112/,

cause
the drum to roftate Wlth sald gear- Wheel 11:1

100

105

II1O

s

120

125

the lever 13518 turned in a direction to loosen

the brake-band, so as to permit of the rota-
tion of the drum 68 with the gear-wheel with
which 1t is elutched.

The numeral 139 indicates the driving-
shaft. On the opposite ends of this shaftare

drum 1S clutchedt;o the respective g freal-whee] | mounted disks 140 140, having extending

I30
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To these pins.
are connected pitmen 142 142, which pitmen
in. turn are connected to the piston-rods of

the engine mechamsm "The shaft 139 has"
Pinion
143 meshes directly with gear-wheels 90 and

mounted thereon pinions 143 143’

112. Pinion 143’ meshes with an mterme-

diate pmmn 144, mounted on a short shaft
- Said pinion 144 meshes with gear-wheel
The steam-chests 72 72’ are eonneeted ”
by means of a connecting-pipe 146, to which
leads a steam-inlet pipe 147 said mlet -pipe
formed with a suitable Va,lve -casing 148, in

112,

which is fitted an ordinary form of rotat&ble
valve.

secured a crank-arm 150,
18 connected the lower end of a rod 151.

The rock-shaft 132

~has also rigidly conneeted thereto and de-

"pendmﬂ* therefrom an arm 153.

To this arm
153 18 connected a rod 154, which rod is ex-
tended to and connected Wlbh a lever 155.

It is obvious that by manipulating the lever

155 the crank-arm 150 may be turned so as
- toopen or close the inlet or to regulate the
‘amount of inflowing steam.
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172,

inders are also provided with downwmdly—
depending exhaust-pipes 156. |

Mounted on the driving-shaft 139 near the |
oppomte ends of said sha,ft are sets of eccen-
" frics.

The eccentrics of one set are sur-

157 1s a rod 158 and to the eccentric-ring 157’

arod 159. Connected to eccentric-ring 157” s

1t}

a rod 160 and to eccentrie-ring 157" rod 161,

stated, are controlled by means of ordinary
rockmn‘valves (Not shown.) These valves

are nrowded with the projecting valve-stems
7373

opening 165 in a block 166.

a frame 168.
outwardly therefrom at a medial point posts

169 169, to which are bpcured the 0pp081te'

ends of a cr oss-piece 170. This cross- piece is
prowded centrally with a nrojecting pin 171.

“Tothis pinis connected the lower end of a rod
The upper end of this rod is connected

tooneend of an arm 173, mounted upon a rock-

shaft 174. The other eud of thisarm 173 car-
The rock-shaft
174 has also dependmw therefrom an arm 176,
to which arm is connected a rod 177, whmh |
rod is extended to and connected with an op-

ries thereon a welfrht 175.

erating-lever 178. All the several operating-

Jar manner.

(Notshown.) Thisvalveis pmwded ?
with a projecting valve-stem 149, to which is
To bhlE: crank-arm
The
~ upper end of this rod is connected to a crank-
arm 152, connected rigidly to and extending
~from the rock-shatt132.

The engine-cyl-

The outer ends of the valve-stems are -
prowded with depending ¢rank-arms similar
(See Fig. 10.)  Each of these crank-
arms 1s prowded with an outwardly-extend-
ing pin 164, which pin ‘extends through an
‘The bloek 166
fits in a cur ved elongated slot 167, formed in
~The frame 168 has extending

ing 51 her einbefore 1efer1 ad to.

is extended to and connected with the 10wer
portion of the frame 168 at the point 179, and
the rod 159 extendmw from the eeeentmc -Ting

The.rod 158,
. whmh is connected to the eccentric-ring 157

o

157, is secured to the frame 168 at the pomt |

{ 180. The rods 160 and 161, extending, respec-

tively, from the eccentrie- rlnﬁ*s 157" 1@7”’ are
connected to their respective T ame in a, sm:u-
The peculiar construction of
frame 168 and allied parts, in connection with
the valve-stems 73 78’ and the connecting-
rods running to the respective eccentl ie-rings,
is for the purpose of securing a revelsal of
rotation.
shown in Fig. 5 of the drawings the rotation
of the dlwmﬂ'»shaft 189 will merely have the
effect, thlouﬂ'h the eccentric-rings and con-
neutm ﬂ'-cables of rocking the frames 168 with-
out turmnﬂ' the valve-btem% as the pins 164,
projecting fmm the crank-arms 163 of said

valve-stems, pass freely through the openings

165 of the blocks 166, and oonsequently the
reversmﬂ'-valves of the steam-chests are not

| effeeted The position of the frame 168 shown

in Fig. 5 of the drawings is the normal posi-
tion of the frame, and said frame is main-
tained in said normal position by the counter-
poise-weight 175.
the engine should be run so as to rotate the
dr 1V1u0‘-‘shaft through the pitmen connections
in one direction, the operating-lever 178 is

ampulated ThlS will cause the rod 172 to

{ be raised or lowered, so as to effect either a
rounded by eccentric-rings 157 157" and the
eccentrics of the other set by eccentric-rings
Connected to the eccentrie-ring

raising or lowering of the frames 168. ThIS
will brmo' the eenter of rotation of said frames
either above or below the centers formed by

the pins 164, The frames 168 will therefore

not only have rocking motions, but will ‘also

! be moved slightly for wardly and rearwardly.
The steam-chests 72 72" as plewously

This will act on the pins 164, s0 as to cause

the crank-arms 163 to be rocked which rock-

ing will be imparted to the valve-stems 73 73,

a,nd consequently to the valves controlling the
steam-chests. The result is that When the
frames 168 are raised the dllvmmshaft 139
will be rotated in one dlrectlon Whﬂe when

sald frames 1683 are lowered )elow their nor--
‘mal positions the driving-shaft will be rotated

1n an opposite. d1reet10n——-tha,t istosay,inone

the steam-chests will pass to one side of the
pistons and said cylmders will exhaust from
the other 51de, and vice versa. . When the
frames are moved in an 0pp051te direction,

as to act upon the sides of the pistons oppo-
site to the sides first referred to and exhaust
from the other sides.

The cables 60 and 64 are. preferably made

In the position of the frame 168

If now it 1s desired that
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instance the steam entering the eylindersfrom - '

120

| the live steam will pass into the e¢ylinders, so

to engage the grooves of guide-rollers. 181 in

01der tha,t they may be pr opelly directed to-

their respective drums 63 and 68.
Tt will be noticed that the lower end of the

'level% deseubed &16 loeated Wlthm the hous- | thls 'hoppel 18 adapted to dlseharn*e 1nto a

130

tower 12 is provided with a hopper 182, and .
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trough 183, said trough adapted to carry the | 50 at this time is also operated, 8o as to pérmit

material to any convenient point of delivery

within the shed. |

The operation of the apparatus willnow be
described.

In the position of the bucket shown in Fig.
1 1t will be supposed that said bucket is being
lowered into the hold of the vessel. When
1t 1s thus being lowered, both drums 635 and

68 are free from cluteh with the gear-wheels,

S0 as to berevolved by the heft of the bucket.
The .brake-bands 98 and 126, however,

bind somewhat on the extended ends of the
drums to prevent too rapid rotation of the
drums. When the bucket reaches the hold
of a vessel, the brake-band 98 for the drum
63, by properly manipulating the lever con-
trolling said brake-band, is operated so as to
tightly clamp the band around the end of the
drum and prevent further rotation of said
drum. The moment drum 63 is thus held

- against rotation cable 64 begins to slack,

30

35

40

- tion.

thereby permitting the pivoted lids to be
swung on their pivots and opened, the slack
of cable 64 being taken up by the winding of
said cable on the grooved roller 56, whﬂe the
opening of the pwoted bottom section 53 is
accomplished by unwinding the short cable
69 from the shaft 55 of the grooved roller.
This opening of the pivoted bottom sections
of the bucket 1s effected just before said
bucket is lowered to its full extent. After
the opening of the bottom sections both ca-
bles 60 and 64 are then slackened and the
bucket allowed to descend to the load. In

order to fill the bucket, the cable 64 only is.
- wound up, which is accomplished by
Jating the proper lever so as to throw drum

manipu-

68 over into eluteh with the gear-wheel 112,
having the effect of drawing l;he pivoted bot-

tom sections of the buckeb to a closed posi-
After being thus filled and closed the

- next step. is to raise the bucket, and this is

435

55

6o

05

accomplished by also throwing drum 63 into
clutch with gear-wheel 90. ,Both drums are

now in cluteh, and wheel 90 derives rotation

from pinion 143 and wheel 112’ derivesits ro-
tation through the intermeshing wheels 143’

and 144. The cables60and 64are now wound

up upon the drums and the bucket caused to
ascend in a vertical plane until it elears the
hold of the vessel. After it is clear of the
vessel it could be still raised in a vertical line
up to the carriage by continuing the pull on

both cables; but thisisundesirable, inasmuch

as 1t requires considerable more power than

if the bucket was pulled up at an angle. I
therefore prefer to continue the ascent of the

bucket at an angle of, say, approximately
forty - five degrees. This is accomplished
merely by winding up on cable 60, drum GS8
being thrown out of clutich with gear-wheel
112" bymampul&tmw the proper Iever and the
brake-band 126 of drum 68 being set £0 pre-

are
regulated so as to cause said brake-bands to

movement of the cable 29, and thereby allow

of longitudinal travel of the carriage. DBy
thus raising the bucket at an-angle one-half
or more of the load is thrown off the machine.
The inclined movement of the bucket 1s con-
tinued for a desired distance, preferably until
the bucket comes in contact with the carriage.
The next step is to then throw drum 63 over
to the gear-wheel 112 and loosen the brake-
band 126. 'This will cause a rotation of the
drum 68 1n a direction to slacken cable 64,
while on the other hand cable 60 1s wound up
upon its drum 63 by reason of said drum 63 be-
ing clutched to the gear-wheel 90. The effect
of this is to carry thcn carriage along longitu-
dinally. It will be 11nde1stood that Doth
drums are so geared that one cannot unwind
faster than the other winds, or vice versa.
When the place of discharge is reached, if it
is desired tolower the bucket in astraight ver-
tical line all that is necessary is to throw both
drums entirely outof clutech and set the brake-
bands 98 and 126, which control the rotation
of said drums, or the lowering of the bucket
in a straight vertical line could be accom-
plished by leaving the drums in clutch and
merely reversing the engine mechanism. On
the other hand, if it 1s desired to lower the
bucketat an incline in either direction either
cable 60 or 64 is slackened.
cable 64 is slackened by unclutching drum

If, for instance,
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68, the brake-band 98 of drum 63 is sef, so |

th&t said drum willnot unwind. The bueket

-will then descend by the heft of the load at
an incline toward the right hand of Fig. 1.

If for any reason it is desired that the bucket
should descend at an opposite incline,then ca-
ble 60 is slackened and drum 68 is unclutched
and held from unwinding the cable 64 by
setting the brake-band 126. After the bucket,
has reached the point of discharge the foot-
brake 50 is set, so that the cable 29 is held
stationary, and consequently the carriage 26
prevented from traveling.
bottom sections of the-bucket are opened

merely by slackening cable 64 and holding

cable 60 stationary by setting the brake-band
98. After the load is emptied the foot-brake
18 first operated, so as-to slacken cable 2. A
pull is then given -on- either of the cables 64
or 60—if, for instance, on cable 64 cable 60
isnot operated, asdrum 63 is still held against
rotation by its brake-band 98. The carriage
will therefore be compelled to travel longi-
tudinally toward the front of the apparatus
and the bucket to ascend. After the bucket
has thus been raised to a proper height either
below or up to the carriage there will be no
further pull at an incline, and consequently
no tendency for the carriage to travel longi-
tudinally. In order to complete the longitu-
dinal return travel of the carriage, therefore,
1t 18 necessary to reverse the engine mechan-
ism, which is accomplished by mampul&tmﬂ'

vent rotation of said drum. The foot-brake | the proper level for thr owmﬂ'the valve- stems

Now the pivoted.
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73 73’ ‘which regulate the valves controlling | the bucket and exteﬁdingto the carriage, and
~ the admlssmn &nd exhaust of steam from the

cylinders. When the engine mechanism is

‘thus reversed, the drum 68 is left in elutch

with ﬂ‘e*l,r-wheel 112 and drum 63 is thrown
over into clatch w1th gear-wheel 90.

cable 60 unwound.

If it is desired to stop the engine meehan—l

ism entirely, all that is necessary is to ma-
nipulate the proper lever for controlling the
valve mechanism of the valve-casing 148, By
the proper tur ning of this lever the steam can
be turned on or off, so as to either start or
stop the engine mechanism.

What T elaim as my invention is— =

- 1. Inanapparatus for elevating, transport-

-1ng and delivering material, the combma‘omn

Of acableortr ack a carria n*e adapted to travel
on said track, a bucket ca,bles connected to
the bucket and ex‘rendmw to the carriage, and
thence from said carriage in opposite direc-
tions, shafts having drums slidingly mounted
t.heleon and to which drums the respective
cables are connected, a gear-wheel loose on

one of said shafts, clutch mecha,msm whereby
the drum of this shaft may be connected to

the gear-wheel, gear-wheels loose on the other

- shatt, clutch mechanisms for connecting the

drum of this latter shaft to either of the 10086
gear-wheels, a main driving-shaft having pin-

ions mounted ther eon, one of said pinions en-

. gaging a gear-wheel on each of the drum-
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shafts, and an intermediate pinion with which
the othel pinion of the driving-shaft meshes,
sald intermediate pinion mebhmw with the
second gear-wheel on one of the drum-shafts

2. Inanapparatus for elevating, transport- |

ing and delivering material, the combmatlon
of a cableor track aca rrmn‘e adapted totr avel
on the track, a ca,ble Ponnected to the forward

end of the carriage, and thence extended for

connection to the rearend of the carriage, pul-
leys around which the eable is wound a plu-

rality of times, a lever mounted on a shaft, a

brake-band surroundmw one of the. pulleys
said brake-band havmw 1ts opposite ends se-
cured to the shaft, mechamsm engaging the

lever, and when opemted in one dlreetmn

adapted to turn-the shaft so as to normally

hold the brake-band out of engagement with

one of the pulleys, and when Opemted in the
opposite direction adapted to turn the shaft
so as to release the brake-band, cables con-
nected to the bucket, drums to which the op-
posite ends of the ca,bles are connected, driv-
Ing mechanism, a clutech mechanism. between

| the drums and the driving mechanism,where-
by said drums may be both. put mto clutch

with the driving mechanism, or one sepa-

rately, or one or both drum% thrown out of

clutch.

3. Inan appal atus for elevating, transport-
ing, and delivering material, the eombmatmn

of acableor tra,ck a carriage adapted to tr avel |
on sald track, a bueket a cable connected to

In this
position cable 64 is Wound upon 1ts drum and

h

thence from said carriage, a shaft provided

with a tubular portion extendmﬂ* inwardly tor

a desired distance, a drum mounted loosely
on said shaft, and to which the cable is con-
nected, a drwen wheel mounted on the shaft,
a serew-rod passing through a fixed nut and

adapted at its inner end to bear against the

drum, means forturning the serew-rod so as,

when turned in one direction, to cause said -

rod to slide the drum longitudinally on its
shaft, clutech mechanism between the drum
and the gear-wheel, and a coiled spring en-
circling the shaft and confined between the
gear-wheeland thedrum,said spring adapted,

when the screw-rod is turned in the opposite

direction, toforce the drum out ofen wagement
Wlth the cluteh -

4. In an apparatus for elevating, transport-
ing, and delivering material, the combina-

i tion, of a cable or trac,k a ca,l riage adapted

to tmvel on said track, a cable eonnected to
the bucket and extendmg upwardly to the
carriage, and thence from said carriage, a

-shaft prowded with a tubular portion extend-
ing inwardly for a desired distance, a drum

mounted loosely on said shaft and to which
the cable is connected, a driven wheel mount-
ed on the shaft, a screw-rod passing through a
fixed nut and adapted atits innerend to bear
against the drum, an arm connected to the
serew-rod-, a roek-sha,ft, an arm mounted. me-

| dially thereon, a rod connecting one end of
this arm with the screw-rod, whereby when
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the rock-shaft is turned the arm medially

mounted thereon will, through the connect-

ing-rod, cause & rotatlon of the screw-rod,
whmh when rotated in one dir ectmn will bea,l |

against the drum and slide said drum longi-

105

tudmally on its shaft, clutch mechanism be- :

tween thedrum and the driven wheel, a brake-
band sur roundmﬂ' the drum, one end of said
band being eonneeted to a fixed point, a rock-
ing arm to whlch the opposite end of the band

110

IS eonneeted and a rod connecting said arm

with the othel end of the arm whleh 18 medi-
ally mounted on the rock-shaft.

5. In an apparatus for elevating, tra;ils.port- |

ing, and delivering material, the combina-
tion, of a cable or track, a carriage adapted
to travel on said track, a bucket, a cable con-
nected to the bucket and.extended upwardly
to the carriage, thence forwardly from the

‘carriage, a shaft having opposite ends tubu-

lar for a desired dlsta,nce inwardly, a drum
loosely mounted on said shaft, gear-wheels
mounted on the shaft, screw-rods passing
through fixed nuts and entering the tubular
ends of the shaft, means for turning said

115
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screw-rods, so as to throw one or the other

into engagement with the drum, in order to

| slide said drum longitudinally in either di-
rection on its shaft into engagement with
either of the gear-wheels, a driving-shaft,

pinions mounted thereon, one of said pinions

130

adapted to mesh directly Wlth one of the gear- '
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wheels of the shaft, another pinion on a sep-
arate shaft, which pinion meshes with the

other gear-wheel, and also with the other pin-

ion of the drwmg -shaftt.

6. Inan apparatusforelevating, transpor 6~
ing, and delivering material, the combina-
tion, of a cable or track, a cmriage adapted
to travel on said track, a bucket having a piv-
oted bottom, cables connected to the bucket,
one of sald cables connected to a fixed point
of the bucket and extending upwardly to the
carriage and thence rearwardly, and the other
cable connected to the bucket so as to operate
on the pivoted bottom thereof to effect the

~opening and closing of the pivoted bottom,
said- cable extending upwardly from the

bucket to the carriage, and thence forwardly
from the carriage, shafts, one of said shafts
having one end tubular for a desired distance
inwardly, and the other of said shafts having
both ends tubular for a desired distance in-
wardly, drums mounted loosely on said shafts,
and to which the respective cables are con-
nected, a gear-wheel mounted on one of the
shafts, two gear-wheels mounted on the other
of said shafts, a rod screwing through a fixed
nutand entering the tubular end of one of the
shafts, and adapted to bear against the end of
the drum, means for turning said rod so asto
slide the drum longitudinally on its shaft,
clutch mechanism between thisdrum and the
gear-wheel, rods screwing through fixed nuts
and entering the tubular ends of the other
shaft, means for turning said rods, so as to
cause one to be screwed inwardly to bear
against the inner end of the drum and slide
sald drum longitudinally on 1ts shaft, and the
other to be simultaneously screwed out-

- wardly, cluteh mechanism between the oppo-

4.0
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site ends of the drum and the gear-wheels, a
driving-shaft having pinions mounted there-
on, one of said pinions meshing with the sin-
gle gear-wheel of one shaft and one of the
gear-wheels of the other shaft, and the other
pinion meshing with an intermediate pinion
between it and the other gear-wheel, a cable
connected to the forward end of the carriage,
and thence extended forconnection to the for-
ward end of the carriage, and means for pre-
venting the movement of said cable, in order
to hold the carriage in adjusted position.

7. In an apparatus for elevating, trans-
portingand delivering material, the combina-
tion, of a cable or track, a carriage adapted to

travel on said track, a bucket having a piv-

oted bottom, cables connected to the bucket,
one of said cables connected to a fixed point
of the bucket and extending upwardly to the
carriage and thence rearwardly, and the other

cable connected to the bucket so as to oper--

ate on the pivoted bottom thereof to effect
the opening and closing of the pivoted bot-
tom, said cable extending upwardly from the
bucket to the carriage, and thence forwardly
from the carriage, shafts, drums mounted

‘ qpectwe cables are connected a gear-wheel

mounted ononeof theshafts,m ezms for cluteh-
ing and unclutching the dmm to and from
ths cear-wheel, two gear-wheels mounted on
the other of said slmﬂs means for clutching
and unclutehing the dr'u m of this shaft with
either of the two gear-wheels of said shaft, a
driving-shaft having pinions mounted there-
on, one of said pinions meshing with the single

gear-wheel of one shaft, and one of the gear-

wheels of the other shaft, and the other pin-
ion of said shaft meshing with an interme-
diate pinion between 1t and the other gear-
wheel, said intermediate pinion beingin mesh
with the other gear-wheel, a cable eonnected
to the forward end of the carriage and thence
extended for connection to the rear end of
said carriage, and means for preventing the
movement of the cable in order to hold the
carriage in adjusted position, the construc-
tion adapting the bucket to be lowered and
the pivoted bottom opened and subsequently
closed when the bucket 1s filled, and also
adapting said bucket to be raised in a verti-
cal line to a certain height, and thence the
carriage caused to travel longitudinally, and
the bucket to be simultaneously elevated at
an angle, and when elevated to a desired

height, the two to travel together longitudi-

nally, and said construction also adapted to

permit the bucket to be lowered either in a
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straight line or at an angle, and the pivoted

bottom to be opened for the discharge of the
material, and the longitudinal travel of the

carriage to be reversed after final discharge

and subsequent elevation of the bucket.

S. Thecombination, of a driving-shaft, sets
of eccentrics mounted thereon, a double en-
oine mechanism, a rotatable valve for con-
trolling said engine mechanism, c¢crank-arms
extending from the valve-rods of the double
engine mechanism, frames provided with
elongated slots, blocks fitting in said slots,
pins extending from the crank-arms of the
valve-stemsand passinginto apertures in the
blocks, rods extending respectively from the
eccentrics to upper and lower pins of the
slotted frames, a rock-shaft, arms mounted
medially thereon, weights on said arms, rods
connecting the arms with the slotted frames,

another arm mounted on a rock-shatt, an op-

erating-lever, and a rod connecting said op-
erating-lever with the other arm of the rock-
shaft.

9. In an apparatus for elevatmg, trang-
porting and delivering material, the combi-
nation, of a tower, a boom mvoted to the
tower so as to swing upwardly and down-
wardly, a cable or track a carriage adapted
to travel on the track, a cable connected to
the forward end of the carriage and thence
extended forwardly and around a grooved
pulley at the outer end of the pivoted boom,
thence upwardly over a pulley at the upper
end of the tower, and finally connected to the

- loosely on said shafts and to which the re- | rear end of the carriage, cables connected to
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the bucket and extended upwardly to the car-- " Tn testlmony whereof I afﬁg my swna,ture
'11&0'6 and from said carriage in opp051te d1—-~ 111 presenee of two Wltnesses _
| reetlons one of said eables ‘passing over a
 pulley a,t the end of the pivoted boom, and OLE JOHNSON
5 thence upwardly and around. a pulley at the Wltnesses
~upper portion of the-tower, and drums to| = ARTHUR L. MORSELL
-whmh the ends of said ca,bles are conneeted ] | ANNA V FAUST |
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