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To all whom it may concern:

Be it known that I, OLAF HETLESAETER, of
Milwaukee, in the county of Milwaukee and
State of Wisconsin, bave invented a new and
useful Improvementin Steam Shovels, Ditch-
ing-Machines, and Dredges, of which the fol-
lowing is a description, reference being had
to the accompanying drawings, which are a
part of this specification.

My invention has relation to improvements
in steam shovels, ditching-machines, and
dredges. Ithas for its primary object to pro-
vide a machine wherein, through improved
means for raising the dipper, suspending, and
thrusting the same, the greatest possible
power, speed, and durability are obtained,
dead strains are entirely avoided, and the full
power of the hoisting-engines, less frietion, is
made available at each and every partof the
dipper travel. From theimproved construe-
tion alsoarises otherincidental objects,among
which may be mentioned, first, the certainty
with which the dipper may be placed where
it is wanted at the start of the cut, due to the
positive hanging of the dipper by stiff links
instead of loose chains, and also to the bal-
ancing of the dipper-handle and connecting
parts, as well as the hoisting-chain, on a cen-
tral pivot or shaft, thus allowing the dipper
itself, part of its weight being extra and over-
balancing, to drop freely and rapidly to any
desired point, and also to the reduction of the
friction caused by the hoisting-chain to the
minimum.

Anotherincidental object is due to the form
of construction of the machine, whereby no
part of the machine is over fourteen feet six
inches above the rails, thus allowing the ship-
ping of same completely mounted or erected.

With the above and other objects in view
the invention consists of the devices and
parts as hereinafter described and claimed
or their equivalents.

In the accompanying drawings, Figure 1is
a side elevation of my machine in connection
withafragmentofacar. Tig. 2isaplanview
with the top plate of the oscillating lever re-
moved. Fig. 3 1is a transverse section on the
line 3 3 of Fig. 2. Fig. 4is a plan view of

the turn-table and the guide-rollers carried
thereby,showing a fragment of the hoisting-
chain passing befween said rollers.

Fig. 5is

a side elevation of the pocket-sheave for the
hoisting-chain and the mounting thereof on
the boom, showing the mechanism for operat-
ing the friction and brake bands, a portion
of said roller being broken away for clearer
illustration of certain parts. Tig. 6isa plan
view of Fig. 5, looking down upon the same
at right angles to the upperedge of the boom.
Fig. 7 is a transverse section on the line 7 7
of Fig. 6, and Fig. 8 is a side elevation of my
device as applied to a float for dredging pur-
poses, also showing a modification in the con-
nection between the oscillating lever and the
bucket, and also a modification in the ar-
rangement of the hoisting-chain.

Like numerals of reference denote like
parts throughout the several views.

In the drawings, the numeral 9 indicates a
car (shown in Figs. 1and 2) to which my im-
provements are applied. On this car is
mounted an engine provided with friction-
drums of any approved type, a boiler, and a
water-tank for supplying steam to the engine.
As all the parts just mentioned, however, are
common in steam-shovels as ordinarily con-
structed, it is not deemed necessary to spe-
cifically describe orshowthe sameherein. In
the front end of the carare also provided two
guide-pulleys 10 10, and forward of these
pulleys are pivoted, at opposite edges of the
car, two legs 11 11, which are converged so
that their upper adjacentends willbein a line
over the center of the turn-table 15. These
upper ends of the legs are united by a cast-
ing 12. The frame formed Dby the inclined
legs is held to the position shown in the draw-
ings by means of a third leg 13, which runs
back to the rear of the car (not shown) and
is secured to the floor in any desirable man-
ner directly over the rear truck center.

On the extreme forward end of the car is

“thoroughly bolted to the floor-beams a pivot

14, and resting and swinging horizontally on
this pivot is a turn-table 15, on which the
forward overhanging machinery is swung and
supported. This turn-table is operated by
means of a chain or cable 16, which has its
two ends fastened thereto at opposite points,
and is then extended back between the guide-
pulleys 10 10 to its operating-drum. (Not
shown.)

The numerals 17 17 indicate fwo parallel
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inclined  beams, which constitute the ‘boom
of the machine. The: lower ends of these
beams are secured to the turnstable, one at
each ‘side of the center thereof, preferably
entering and sceured in recesses formed in
said turn-table.

The numerals 18 18 indicate two guy-rods,
which, at ‘their rear ends, arve-connceted by
nmeans of a collar 19, provided with an aper-
ture 20, which receives the casting12, uniting
the upper ends of the legs 11 11, whereby the
rods are permitted to swing horizontally on
the casting 12.: The forward ends of these
rods ‘are apertured: to form bearings for a
transverse shaft 21, which' shaft also passes
through eyes or apertures in the upper ends
of the boom-beams.

Above the upper end of the boom is an
oscillating lever, which consists of beams 22
22, preferably of heavy channel-irons, hav-
ing their top flanges united at the center by
a short plate 23, which prevents the beam
from buckling or spreading out.  Secured to
and: depending from the center of the under
flanges: are bearing-castings 24 24, which are
provided with eyes to receive the shaft 21.
The lever 22 22:is made of such width as to
fit inside of the top of the boom ends 17 17,
the bearings 24 24 being located on the shaft
21 ingide of said boom ends.

About medially one of the beams 22, form-
ing part of the oseillating lever, is inclined
inward, as indicated ‘at 25, for a short dis-
tance, and thenruns rearward toits terminus
parallel with the other beam, whereby the
space between the two beams at the rearends
thereof is diminished: @ This permits of the
passage of the channeled chain-guide past
the thrusting-chain. This chain-guide con-
sists of two channels 26 26, connected together
by means of two plates 27 27, one on each
side, one of said channels being curved to
the form of a segment of a circle, and the
other merely serving tostrengthen the former.
The upper ends of these plates and channels
pass into the contracted space at the rear of
the oscillating lever and aresecurely attached
to the beams composing said lever.

At the forward end of the oscillating lever
are provided two eyed castings 2828, secured,
respectively, to the beams 22 22, composing
said lever. In thesecastingsapin29isfitted.
From opposite ends of this pin are hung stiff
suspension linksorrods 30 30, preferably com-
posed of heavy wrought-iron.

The numeral 31 indicates a bucket, from
thelowerrim of which project rearwardly two
lugs 32 32, provided each with an inward-ex-
tending trunnion 33, which receive the lower
ends of the links 50 30. This bucket is pro-
vided with the usual hinged bottom 34, con-
trolled by means of achain 35, passing through
the eye of aguide-arm 36 and extending rear-
ward for convenient manipulation in the cus-
tomary manner.

The dipper-handle consists of two arms
37 37, each preferably constructed of double

channel-irons, the outer, in practice, being
twelve inches wide and the inner ten inches
wide. ‘They are so placed together that the
flange of the smaller channel-iron fits within
the flange of the outer, while a cast-ivon filler
38 is placed in the longitudinal space. ' By
thus constructing the arms composing . ihe
dipper-handle, they are strengthened to such
a degree: as to make them capable of with-
standing the greatest possible strain. - The
channel-iron and the fillers composing eacii
arm 87 are provided with registering elon-
gated slots 39 39, through which the shaft 21
passes.  The arms 87, therefore, respectively
are arranged on the shaft so as to lie.adjacent
tothe innersidesofthebearing-eastings 2424,
The outer ‘ends of the arms of the dipper-
handle are rigidly secured to the upper rim
of the circumferenee of the bucket, as clearly
shown in the drawings, and a brace 39’ is se-
cured at its upperend to the dipper-handle,
and extends down obliguely and is secured
at its lower end to the bottom rim. of the
bucket, thereby forming an additional means
of firmly uniting the dipper-handle to: the
bucket.

On the shaft 21, between the dipper-arms
37 37, are two loose sheaves 40 and 41.  Shaft
21 is held against rotation by means of feath-
ers or keys 42 42, arranged in the apertures
of the upper ends of the beams 1717, which
feathers or keys fit infto complementary
grooves 43 43 in the shaft. ' Said shaft isalso
held against endwise movement by the head
44, at one end thereof, and a pin: 45 intersect-
ing the oppositeiend, both of which also serve
to keep fthe guy-rods 18 18 in proper position
with relation to the shaft.

Near the lower ends of the beams 17 17 con-
stituting the boom, and secured to the upper
edge of each beam, are bearings 46 46 for a
transverse shaft 47. On this shaft are two
sheaves 48 and 49, the former keyed or other-
wise secured thereon, and the latter loose on
the shaft. On each side of the central pocket
portion of sheave 49, and integral with said
sheave, are two rims 50 and 51. Extending
laterally from one of the beams 17, the lower
one with respecttoFig.6,is a fixed pivot-pin 52.
Turning freely on this pivotis a hub orcollar
53. A curved arm 56, rigid with the collar,
projects rearward therefrom and terminates
at its free end in a suitable handle. Near
the forward end of arm 56 is pivoted a con-
necting-link 57; the opposite end of said link
articulating with one end of a crank 58, the
opposite end of said crank connecting with a
short vertical shaft 59, which turns in a beaz-
ing 60, secured to the beam 17 adjacent. The
upper end of this shaft has projecting there-
from, and at right angles thereto, a second
crank 61, which has its end forked or bifur-
cated to engage an annular recess 62 in a rod
63. It will be seen that the two cranks 58 and

61, rigidly connected to and extending, re-
spectively, from opposite ends of the vertical
shaft 59, form a bell-crank lever.

Shaft 47
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is bored out longitudinally, as indicated at
64, to receive rod 63, and said rod near its in-
ner end is provided with an opening 65 to re-
ceive one crank of a bell-crank lever 66, which
bell-crank lever is pivoted to a lug 67, pro-
jecting laterally from the sheave 48. The
other crank of the lever connects with a short
link 68, which in turn connects medially with
a lever 69, said lever having one end pivoted
to the side of the sheave, and its opposite end
connected, through a link 70, with a bell-
crank lever. This latter lever is composed
of the two cranks 71 and 72, the former lo-
cated on the outer face of the sheave and con-
nected to thelink 70, as above described, and
the latter on the inner face of said sheave,
the two being connected rigidly together by
means of ashort shaft 73running transversely
through the sheave 48. Crank 72 has extend-
ing laterally therefrom a pin 74, to which one
This
band surrounds the rim 50 of sheave 49, and
is connected at its opposite end to a pin 76,

. projecting laterally from the inner side of
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sheave 48. Also turning freely on the fixed
pivot-pin 52 is a second collar 77. Thiscollar
is provided with a rigid rearward-extending
arm 54, having a counterbalance-weight 53,
and the collar is also formed or provided with
a rigid foot-operated lever 78, to which is con-

- nected medially a link 79, said link in turn

having pivotally connected thereto a second
link 80, the lower end of which connects rig-
idly with the end of a shaft 81, which shaft
is journaled in the two beams 17 17 of the
This shaft carries thereon a bell-
crank 82, the two cranks of which connect, re-
spectively, with the two ends of a brake-band
83, whieh encircles the rim 51 of sheave 49.

The numeral 84 indicates the thrusting
chain or cable, which is connected at one end
to a loop or eye 85, secured to the upper rim
of the bucket at the rear thereof. This chain
is then extended hack between the arms of
the dipper-handle to and over sheave 40,
thence down to sheave 49, and around and
underneath the same, and thence up again
and around sheave 41, and thence extended
back to the rear of the dipper-handle, where
it is connected to a transverse pin 86.

The hoisting ehain or eable is indieated by
the numeral 87, and is fastened at its extreme
end in the end of the rear channel of the
chain-guide farthest from the hoisting-drum.
The chain is then extended along this chan-
nel and around sheave 48, and thence back
between guide-pulleys 8§88 88, mounted hori-
zontally on pins 89 89, projecting up from
the turn-table, the chain finally extending
back to the drum (not shown) for winding
the same. ‘

In the operation of my machine after the
engine is started the hoisting-drum is caused
torevolve in the usual manner. Asthe hoist-
ing-chain 87 is wound arvound said drum,

- power is applied to the inner end of the os-

cillating lever, which will be forced to re-

volve on shaft 21. As the oscillating lever is
actuated by means of power applied to the
hoisting-chain lying in a curved chain-guide
of the form of the segment of a circle whose
center is the pivotal shaft 21, it is evident
that the pull is always tangential to this eir-
cle and at right angles to the dipper-handle,
which is a normal to said eircle. The move-
ment of the hoisting-chain eauses the pocket-
sheave 48 to revolve, thus making it possible
to transmit power to the thrusting-chain by
means of the friction-gearing, whose opera-
tion is next described. The cranesman, who
takes his position on the turn-table, now de-
presses the operating arm or handle 56. This
has the effect of operating crank 61, which in
turn exerts a lateral pull on rod 63, the lat-
ter operating the bell-crank lever 66, which
in turn, through intermediate connections,
operates the crank 72, to which one end of
the friction-band 75 is attached, thus tightly
clamping said band around the rim 50 of
sheave 49, and thereby causing said sheave
to rotate with its companion pocket-sheave
48, which is rotated by the hoisting-chain
passing under it. As sheave 49 is rotated, it
will eause the thrusting-chain 84 to pay out or
slacken at one end and haul in at the other.

In regard to sheave 48 it will be seen that
saidsheave, by hoisting in on chain 87, will be
rotated in the direction of the arrow, Fig. 6,
and thereby through the chain exert a pull on
the end of the operating-lever and rotate the
same on the shaft 21 and cause the uplifting
of the bucket or dipper. Now if the foree of
the friction-band 75 is insufficient to hold the
dipper to the bank, the brake-band 82 is ap-
plied to the rim 51 by operating the foot-le-
ver 78, as will be readily understood by ref-
erence to the drawings. When the dipper or
bucket has been filled, the swinging chain
16 is put in operation by the appropriate
winding drum or drums therefor, and the
dipper thus swung around to either side of
the car on which it is desired to dump into
cars run on parallel side tracks.

In the ordinary form of steam-shovels the
dipper-handle works on the boom through a
rack-and-pinion mechanism. It is evident
that that portion of my improvementrelating
to the oscillating lever actuated by means of
power applied to the hoisting-chain lying in
a circular chain-guide may be used in con-
nection with a dipper having its handle op-
erated by said rack-and-pinion mechanism,
and I therefore do not wish to be understood
as limiting myself to the application of the
portion of my invention referred to to a dip-
per having its handle mounted on the end of
the boom, as shown in the accompanying
drawings.

In Fig. 8 of the drawings my improvements
are shown . as applied to a float for dredging
purposes, the arrangement and disposition of
the parts being such as to afford a deeper
thrust of the dipper, which, of course, is nec-
essary in dredging-machines. In this form
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a slight modification in the hoisting-chain is
provided, consisting in attaching one end of
the ¢hain to one of the beams 17 by means
of an‘eyed lug 90 or equivalent device and

“then extending said chain upward over a-pul-
“ley 91 at the upper end of the channel of the

chain-guide and thence downward around
and-beneath the sheave 48, and finally back
to the winding-drum. By this arrangement
double the purchase or power for raising the

~oseillating leveris secured over the construe-

15

“ward end-of the oscillating lever.:

20

25

tion shown in the other form with the same-

sized engine and gearing: In Fig. 8 is also

shown a‘slight modification in the manner of
connecting the bucket or dipper to the for-
The sus-
pension=links 380 30, instead of -extending
down from the forward end of the oseillating
levertoconnectto the bucketatthelower and
rear portion thereof, merely extend tothe up-
per rim of said bucket.

“Trom the foregoing description the opera-

tion, advantages; and construetion of my im=

proved steam-shovel, it is thought, will be
readily understood. SRS i
It will be seen that by this construction the

. effective poweris:the same at the lowest point

30

of digging as-at-any other point, or, in other
words, the machine will digto-the full-power
of the engines; less the friction, at each and
every part-of ‘the dipper-travel.- In ‘other

- forms of machines the greatest loss of power
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oceurs at the' commencement of -the digging
operation; dueto:the great-angularity (small

-angle) formed by the hoisting-chain with the

dipper-handle at the commencement of the
digging, while, as above stated, in my ma-
chine thefull powerof the engine,lessfriction,
is effectively exerted at the start, as well as at
all other points of the dipper travel, owing
to the fact that the power is always applied at
right angles to the dipper-handle,as explained
more fully before. It combines rapidity to
the maximum, owing to the method of sus-
pending the dipper by stiff links and to the
ease with which the dipper and connected
parts oscillate around the fixed central shaft.
It possesses greater reach of movement, being
capable of being raised higher, thrust deeper,
and extended farther horizontally than other
machines now in common use.

Owing to the shortness of the boom and to
the fact that the dipper, when freely sus-
pended by its links, constantly approaches
nearer to the central shaft 21 as the outer end
of the oscillating lever is raised above the
horizontal, the dipper can be dumped closer
t0 the machine than in other shovels, whereby
tracks may be laid on each side of the track
of the shovel and in closer proximity thereto,
thereby providing for loading cars on both
sides in very narrow excavations.

Another important advantage is the fact
that an unnecessary length of chains and
number of sheaves and shafts are dispensed
with, resulting in a saving in this respect and
also decreasing the liability of stoppage of the

“inches above the rail.
ordinary form of shovels a man-is compeiled

4 563,857

work through breakages. . By decreasing-the
number of  chains and sheaves also a freer

drop of the bicket is secured and a more posi-,

tive underreach attained.  In- faet, the ma-
chine has a positive movement throughout.
The machine also provides for decreasing the
length of the boom:to about one-third of that
of the present existing machines of the same

capacity, with-the result that the strain on.

the ‘whole machine is reduced to the- mini-
mum, and at the same time it can be shipped

completely mounted or erected, as no partof

the machine or boom is overfourteen feet six
Furthermore, in the

to stand in a -dangerous pesition on-a piat-
form, located ou the side of the hoom, whereas
in my construction he can stand directly on
the turn-table in a- protected position and
still be in convenient peosition:to manipulate
and-observe the working parts.

- ‘What I claim as my invention, and-desire

to secure by Letters Patent, is— s
1.. In a'steamsshovel, the combination of a
boom; & bucket provided with'a handle work-

ing on the boom, & pivoted chain-guide in the -

form of a segment of a cirele; connections be-
tween the-guide and the bucket, a hoisting-
chain held at the upper end of, and lying in,
the eircular chain-guide, and means fov ap-
plying power to said chain, whereby the puil
isalways exerted tangentialtothe eircle, sub-
stantially as set forth.

2. In a steam-shovel;, the combination, of a
boom, s bucket provided with-a handle work-

75
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ing on the boom, a pivoted circular cham- .

‘eunide, connections between the guide and the

bucket, and ahoisting-chainlyingin thecirele
of the chain-guide, and connected thereto in
such manner that when power is applied to
said chain, the pull will always be exerted
tangentially to the circle, substantially as set
forth. -

3. In asteam-shovel, the combination, of a
boom, a dipper having its handle longitudi-
nally movable on the end of the boom, a lever
pivotally connected at a medial point to the
upper end of the boom, and adapted to rock
or oscillate thereon; said lever provided at its
rear end with a chain-guide curved to the arc
of a circle, links connecting the forward end
of the lever with the dipper, and a hoisting-
chain held at the upper end of the circular
chain-guide, and arranged along the length
of said guide, substantially as set forth.

4. In a steam-shovel, the combination. of a
boom, a dipper having its handle pivoted to
the end of the boom, a lever pivotally con-
nected at a medial point to the upper end of
the boom, and adapted to rock or oscillate
thereon, connections between the forward end
of the lever and the dipper, and a hoisting-
chain operated on the end of the oscillating
lever, substantially as set forth.

5. In a steam-shovel, the combination, of a
boom, a dipper longitudinally movable on the
boom, an oscillating lever provided with bear-
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ings at a medial point to receive the trans-
verse shaft, and formed or provided at its rear
end with a partly-circular chain-guide, and
having connection at its forward end with the
dipper, a chain having one end attached to
the end of the dipper-handle, and adapted to
be operated for imparting a thrust movement
to the dipper, and a hoisting-chain lying in
the cirvele of the chain-guide, and constructed
to exert a pull at the upper end of said chain-
guide,whereby an oscillating or rocking move-
ment is imparted to the lever, substantially
as sef forth.

6. In a steam-shovel, the combination, of a
boom, a dipper having its handle working on
the boom, a lever rocking or oseillating on the
upper end of the boom, said lever provided
atb its rear end with a partly-circular chain-
¢guide, and having connection at its forward
end with the dipper, a sheave journaled in
bearings at the lower end of the boom, a chain
held at the upper end of the circular chain-
guide, and arranged along the length of said
guide, and passed beneath the sheave at the
lower end of the boom, and extended rear-
ward for operation, substantially as set forth.

7. In a steam-shovel, the combination, of a
turn-table, a boom projecting therefrom, a
dipper havingitshandle working on the boom,
a lever rocking or oscillating on the upper
end of the boom, said lever provided at its
rear end with a partly-cireular chain-guide,
and baving connection atits forward end with
the dipper, a sheave journaled in bearings at
the lower end of the boom, pins projecting
vertically from the. turn-table, and having
sheaves mounted horizontally thereon, and a
chain held at the upper end of the circular
chain-guide, and arranged along the length
of said guide, and passed beneath the sheave
at the lower end of the boom, and then ex-
tended rearward between the horizontally-
mounted sheaves, substantially as set forth.

8. Ina steam-shovel, the combination, of a
boom, a dipperhaving its handle working on
the boom, alever rocking or oscillating on the
upper end of the boom, said lever provided
at its rear end with a partly-civcular chain-
guide, and having conneetion at its forward
end with the dipper, a sheave journaled in
bearings ab the lower end. of the boom, and a
chain having one end attached to the swing-

“ing framework, and then extended up overa

o
L

6o

pulley located at the upper end of the chain-
guide, then around said pulley and down and
beneath the sheave at the lower end of the
boom, and then extended rearward for oper-
ation, substantially as set forth.

9. In a steam-shovel, the combination, of a
boom, consisting of parallelinelined beams, a
fixed shaft connecting the upper endsof said
beams, a dipper the handle thereof composed
of two parallel beams, each constructed of
two channel-irons, the flanges of oneiron fit-
ting within the flanges of the other, filling
strips or blocks for the spaces formed by the
registering channel-irons, said filling-blocks

and the channel-irons provided with register-
ing elongated slots through which the shaft
passes, and a chain connecling with the dip-
per-handle for imparting a thrusting move-
ment thereto, substantially as set forth.

10. Inasteam-shovel,the combination, of a
truck, a frame secured thereto, a turn-table,
2 boom projecting forward from the turn-ta-
ble, said boom consisting of parallel inclined
beams united at their upper ends by a trans-
verse shaft, a dipper having its handle pro-
vided with an elongated slot to receive the
shaft at the end of the hoom, rods connected
at their ends by a collar, said collar receiv-
ing the upper end of the frame, and adapted
to swing on the latter horizontally, and the
forward ends of the rods provided with eyes
to receive the extremities of the shaft, anos-
cillating lever provided centrally with de-
pending bearings through which the trans-
verse shaft passes, connections between the
forward end of said lever and the dipper, a
hoisting-chain for operating the oscillating
lever, and a chain connected to the end of
the dipper-handle, and adapted to impart a
thrusting movement to the dipper, substan-
tially as set forth.

11. Ina steam-shovel, the combinationof a
boom consisting of two parallel beams united
at their upper ends by a transverse shaft, a
buckethavingits handle pivoted on the shaft,
a lever consisting of two parallel channel-
ironshaving their flanges extending outward,
the upper flanges connected by a plate, and
the lower flanges having bearings depending
centrally therefrom through which bearings
the transverse shaft passes, a chain for op-
erating the oscillating lever, and a chain con-
necting with the dipper-handle, for impart-
ing a thrusting movement to the dipper, sub-
stantially as set forth.

12. In asteam-shovel, the combination,of a
truck, a frame secured thereto, a turn-table
on the forward end of the truck, means for
revolving said turn-table, a boom consisting
of parallel inclined beams projecting forward
from the turn-table, and connected at their
upper ends by a transverse shaft, rods con-
nected at their rear ends by a collar receiving
the upper end of the frame, whereby said rods
are free to swing horizontally on the frame,
and the forward ends of the rods apertured
to receive opposite ends of the transverse
shaft which extend laterally beyond the ends
of the boom-beams, an oscillating lever com-
prising two parallel beams having bearings
through which the shaft passes, and which
are located on said shaft adjacent to the inner
sides of the boom ends, said lever provided
at its rear end with a partly-cireular chain-
guide, a dipper having its handle consisting
of two arms which are provided with regis-
tering elongated slots through which theshaft
passes, said arms located on the shaft adja-
cent to the bearings of the lever, loose sheaves
carried centrally on the shaft between the
arms of the dipper-handle, a transverse shaft
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turning in bearings'at the lower end of the
boom, said shaft carrying two sheaves one
loose and the other fixed, a chain having one
end attached: to the dipper, then extended
rearward over one of theloose sheaves of the
shaft at the upper end of the boom, theénce
down ‘and around the loose sheave at the
lower end of the boom, thence up and around
the other loose shedave 'at the upper énd of
the boom; and finally back to the rear end of

the dipper-handle for attachment thereto,
and a second chain held at the upper end of
the c¢ireular chain-guide,; and thén extended
down to and around the fixed sheave of the
shaft at:the lower end of the boom, and elutch
mechanism for throwing theiloose sheave on
the shaft at the lower end of ‘the boom into
and out of cluteh with said shaft, substan-
tially as set forth.

13. Ina steam-shovel, the combination, of a
boom, a dipper provided with arms pivoted
to the boom, a pivoted chain-guide in the
form of a segment of g circle, conneetlons be-
tween the cham guideand the bueckel, a shaft
journaled in bearmws at the Tower end of the
boom aid shaft carrying a fixed and a loose
sheave, the latter provided with an integral
laterally-disposed rim; a frietion-band sur-
rounding said rim| and having! one ‘end: se-
cured thereto, a bell-crank lever, having one
of its cranks disposed on the side of the fixed
sheave adjacent to the rim of the loose sheave
and having theotherend of the band attached
to 'said crank'and having the other crank dis-
posed on the opposite side of said sheave, &

second bell-crank: lever having one of ‘its.

“ieranks extending into a longitudinal recess
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intheshaft carrying the sheaves, conndetions
between the other crank of this leverand the
adjacent crank of the first-named lever, a rod
entering the longitudinal recess of the shaft,
and provided with an opening to receive the
arm of the bell-cranlk, means for moving this
rod longitudinally, a chain having one end
attached to the dipper and then extended
rearward over one of the loose sheaves of the
shaft at the upper end of the boom, thence
down and around theloose sheave at thelower
end of the boom, thence up and around the
other loose sheave at the upper end of the
boom, and finally back to the rear end of the
dipper-handle for attachment thereto, and a
second chain held at the upper end of, and
lying in, the circular chain-guide, said chain,
when power is applied thereto, exerting a pull
tangential to the circle, substantially as set
forth.

14. Inasteam-shovel, the combination, of a
boom, a dipper provided with arms pivoted to
the boom, a pivoted chain-guide in the form
of a segment of a circle, connections between
the chain-guide and the bucket, a shaft jour-

naled in the bearings at the loswver end of the
boom said shaft carrying a fixed and aloose
sheave, thelatter provided with two integral
rims, a friction-band surrounding one of the
rims, and having one.end secured thereto, a
bell:erank lever, having one of its ecranks dis-
posed onthe side of the fixed'sheave adjacent
to the rim of the loose sheave, and having the
otherend of the band attached to said crank.
and having the other: erank disposed on the
opposite s1de of ‘said:sheave, a second bell-
crank lever having one of its eranks extend-
ing into alon ﬂztudmml recessin the shaft car-
rylng the &.he'wes connections: between the
othel crank of this lever and the adjacent
erank of the first-named lever, a rod entering
the longitudinal recess of the shaft, and pro-
vided with an opening to receive the arm of
the ibell-erank, means for moving: this rod
loncrltudlnallv, abrake-band suuoundmo the
other rim of the loose sheave, a pivoted bell-
crank lever having opposite ends of this band
secured to the cranks thereof, means for oper-
ating: the bell-ecrank lever, a c¢hain having
one end attached to the dipper and then ex-
tended rearward overone of the loose sheaves
of the shaft at the upper end of the boom,
thence down and around the loose sheave
the lower end of ithe boom, thence up and
around the other loose sheave at the upper
end of the boom, and finally back to the rear
endofthedipper-handleforattachmentthere-
to,and a second chain held at the upper end of,
and lying in, the circular chain-guide, said
chain, when power is applied thereto, exert-
ing a pull tangential to the eircle, substan-
tially as set fomlm

15.1 In a'steam-shovel, ‘the combination, of a
boom, a dipper p10v1ded with arms Worl\mo
on the boom, a pivoted chain-guide, in the
form of a segment of a circle, connections be-
tween the chain-guide and the bucket, a shatt
journaled in the bearings at the lower end of
the boom, said shaft carrying a fixed and a

loose sheave, a chain having one end attached.

to the dipper, and then extended to and
around the loose sheave of the shaft, and then
up and back for attachment to the rear end
of the dipper-arms, a second chain held at the
upper end of the circular chain-guide, and
then extended down to and around the fixed
sheave of the shaft, and clutch mechanism
forthrowing the loose sheave on the shaftinto
and out of clutch with said shaft, substan-
tially as set forth.

In testimony whereof I affix my signature
in the presence of two witnesses.

OLAF HETLESAETER.

Witnesses: '
ARTHUR L. MORSELL,
WM. J. Knox.
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