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No. 764,600. Patented July 12, 1604,

UNITED STATES PATENT OFFICE.

GEORGE W. KING, OF MARION, OHIO, ASSIGNOR TO THE MARION STEAM
SHOVEL COMPANY, OF MARION, OHIO, A CORPORATION OF OHIO.

STEAM~-SHOVEL.

SPECIFICATION forming part of Letters Patent No. 764,600, dated July 12, 1904.
_Application filed May 9, 1904, Serial No, 207,010. (No model,)

To all whony it may concern: maximum of strength and durability, reliev- 50
Be it known that I, Georae W. KiNe, a citi- | ing the cable of the liability to sharp break-
zen of the United States, residing at Marion, | ing or kinking at its point of connection, and
in the county of Marion and State of Ohio, | making provision for resisting the lateral mo-
5 haveinvented certain new and usetful Improve- | tion and twisting strains caused by the dipper

ments in Steam-Shovels, of which the follow- | when in use. 55
Ingisaspecification, reference being had there- A further feature of my present invention
in to the accompanying drawings. relates to the construction and arrangement

This invention relates to steam-shovels, and | of the swinging mechanisms by which the

1o has for its object to provide an improved con- | swinging-cirele on which the boom is mount-
struction and arrangement of the hoisting-ca- | ed isoperated. The construction now in gen- 6o
ble and its connections by means of which the | eral use comprises a drum, an engine for op-
dipper is raised and lowered. Heretofore a | erating the same, and cables or chains for
single cable or single lead of cable has been | transmitting the movement of the drum to the

15 employed between the dipper and hoisting- | swinging-circle. This arrangement not only
arum, the load being such as to require a ca- | lacks compactness, but is undesirable on ac- 63
ble of large diameter and also a correspond- | count of the constant stretching of the swing-
ingly large drum and guiding-sheaves. ing cables or chains. My present invention

My present invention contemplates the em- | contemplates the employment of a swinging-

20 ployment between the dipper and hoisting- | engine located immediately adjacent to the
drum of two cables or two parallel leads of a | swinging-circle, preferably laterally with re- 70
single cable, whereby the cable of smaller di- | lation thereto, the engine-shaft being directly
ameter may be employed, the greater flexi- | connected by bevel-gearing with a vertical
bility ot which permits the employment of | shaft having a pinion which meshes with a

25 sheaves and a hoisting-drum of correspond- | gear or.segmental rack on the swinging-cir-
ingly smaller diameter. In order to equalize | cle, thus operating said circle directly, ren- 73
the strains upon the two leads of the cable | dering the construction more compact, and
and insure the equal distribution of the load, | avoiding the employment of cables, chains, or
the ends of the cable are connecied to the dip- | other power-fransmitting devices which are

30 per,while the bight or loop of the cable where | liable to stretch.
it is doubled upon itself is located at the hoist- To the preceding ends my present inven- 8o
ing-drum, the cable passing through apertures | tion consists in certain novel features, which
in the cylindric body portion of the drumand | I will now proceed to describe and will then
resting within the interior thereof uponabear- | particularly point out in the claims.

35 ing in the form of a grooved saddle, along In the accompanying drawings, Figure1 is
which the cable is free to slide, so as to equal- | a side elevation of a steam-shovel embodying 85
ize the strains on the two leads thereof. The | my invention in one form, only so much there-
outersurtaceotf thecylinder-body of thedrum | of being shown as is necessary to an under-
isspirally grooved in opposite directions from | standing of the features of novelty. Fig. 2

40 1its ends toward its center, so as to prevent side | is a plan view of the same with the boom and
strain upon the machinery at the hoisting- | adjacent parts omitted. TFig. 31is an enlarged 9o
drum. _ detail plan view,partly in horizontal section,

Theinventionalsocontemplatesan improved | of the hoisting-drum. Fig. 4 is a detail end
connection between the hoisting-cableand dip- | elevation of the same. TFig. 5 is a front ele-

45 per-bail whercbhy a maximum lift of the dip- | vation of the structure at the point of the
per is obtained in connection with a minimum | boom, illustrating the connection between the 95
height of the sheave at the upper end of the | cable and dipper-bail. Fig. 8 is a side eleva- |
boom, the parts being constructed withaview | tion of the same. Fig. 7 isa plan view of the i
to preventing side motion and to obtaining a | socket-piece forming a part of the cable con-
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neetion.  Fig. 8 is an elevation of the same,
and Fig. 9 is an end view.
In the accompanying drawings, 1 indicates

the body or support of the steam-shovel,.

which in the present instance is shown as a
car-body. Upon this body is mounted. the
hoisting-engine 2, which by means of suitable
intermediate gearing drives the hoisting-
drum 8. This drum, which is shown in en-
larged detail views in Figs. 3 and 4, hasacy-
lindrical body, the outer surface of which is
spirally grooved, as indicated at 4, there be-
ing two spiral grooves, one beginning at each
end of the drum and their direction being
opposite, so that they extend to and meet at
the central or middle portion of the drum.
At each end of the drum there is formed
through its body an aperture 5, and between
these apertures there extends on the inner side
of the drum, lengthwise thereotf, a bridge or
saddle 6, having formed therein a groove 7.
This bridge or saddle has its grooved edge
preferably formed in the arc of a circle, as
shown more particularly in Fig. 3, to permit
the hoisting -cable to slide freely over the
same. The hoisting-cable(indicated by the ref-
erence-numeral 8) is double in the sense that
it comprises two leads extending from the
hoisting-drum to the dipper, these leads being
preferably formed by employing a single ca-
ble of double length threaded through the
apertures 5 of the hoisting-drum and having
the loop or bight which constitutes the por-
tion connecting the two leads arranged to lie
in the groove 7 of the saddle 6. This double
cable may be conducted to the point of the
boom in any suitable manner, that which I
prefer being the manner shown, in which the
cable passes under a double sheave 9, located
below the swinging-circle and over double
sheaves 10 and 11, located, respectively, on the
upper and lower portions of the boom 12.
The two leads of the cable finally pass around
a double sheave 13, mounted on the point or
upper extremity of the boom, the ends being
connected to the bail 14 of the dipper 15.
This connection is effected in the manner
shown in detail in Figs. 5 to 9 of the draw-
ings, in which it will be seen that the sheave
13 has a peripheral groove or channel 16,
(shown in Fig. 5,) located between marginal
flanges 17 on each side thereof, the leads of
the cable 8 lying well within said groove.

18 indicates a socket-block having a socket
or opening 19* formed therethrough, in which
the ends of the cable 8 are secured in any ap-
proved manner. This socket-block is trape-
zoidal in cross-section, one of the inclined sides
thereof resting against theface of the sheave
13 when the dipper is raised to its maximum
height and the block being constructed with
its two inclined sides similar, so as to permit
it to be reversed. ITach of theinclined sides

of the block is provided with a rib or projec-
tion 19, which is adapted to enter the groove
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16 in the sheave 13 when the block is raised,
s0 as to contact with said sheave, and this en-
gagement of said rib or projection with the
groove of the sheave prevents lateral dis-
placement of the block when in contact with
the sheave. The socket-Dblock is of a width
about equal to the width of the face of the
sheave, so that when it is in contact with the
same its projection 19 lies within the groove
16, while the flat or plane portions 20 of
the inclined face of the block lying on each
side of the rib or projection 19 rest upon the
peripheral portions of the flanges 17 of the
sheave. The block 18 is provided at each end
with a trunnion 21, and on these trunnions
are pivoted the upper ends of two links 22,
which are separated by a distance equal to the
width of the face- of the sheave 13, so that
said sheave may enter the space between the
links 22, which lie on opposite sides thereof
when in the position shown in Fig. 6. The
lower endsof thelinks 22 are pivotally mount-
ed on the extremities of a pin 23, on which is
mounted between said links the apper or piv-
otal end of a clevis 24, the lower end of which
is ¢onnected by a pivot-pin 25 to the dipper-
bail 14.

TFrom the foregoing description it will be
seen that by employing a double lead of cable
between the hoisting-drum and dipper a cable
of smaller diameter and greater flexibility may
be used, thus permitting the employment of a
drum and sheaves of smaller diameter. = It
will also be seen that this cable is self-equal-
izing, since any unequal strain caused by in-
equality in the lengths of the two leads aris-
ing from stretching of the cable or any other
cause will be automatically remedied by the
slipping over the bridge or saddle 6 of that
portion of the cable connecting the two leads
when the cable had been paid out from the
hoisting-drum until the strains on the two
leads of the cable have become equalized.
The employment of the right and left spiral
grooves on the hoisting-drum prevents any
side strains upon that portion of the ma-
chinery. With the connection between the
dipper-bail and cable now in common use the
dipper cannot be litted above a certain point
without bending the cable sharply at the point
where it leaves the socket-block, thereby ren-
dering it exceedingly dangerous to lift the
dipper toa height such that the block will come
in contact with the sheave at the end of the
boom. Furthermore,when this occurs with the
construction now in common use the lateral
motion and twisting strains caused by the dip-
per further tend to strain and break the cable
or connection. With the eonstruction which
T have devised these objections are avoided.
The pivoting of the socket-block permits the
cable to leave the face of the sheave at a tan-
gent and always enter the socket-block in a
direction at right angles thereto even when
the socket-block is pulled up against and
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partly around the sheave, thus preventing any
sharp bend of the cable at the point where it
entersthe block. Furthermore, this pivoting
of the socket-block, in econjunction with the
employment of connecting-links between said
block and the dipper-bail clevis, permits said
block to be pulled up partly around the sheave,
thus giving a maximum lift of the dipper for
a minimum height of the terminal sheave of
the boom. The attainment of this result is

further aided by the fact that the links are so’

spaced apart as to permit the entry between
them of the peripheral portion of the sheave.
It should also be noted that both by the en-
gagement of thesocket-block with the groove
of the sheave and by the entry of the sheave
between the connecting-links lateral strains
arising from the action of the dipper are ef-
fectually resisted and their transmission to
the cable is prevented.

Referring now to that portion of my present
invention which relates to the swinging-circle
and its operating mechanism, 26 indicates the
swinging-circle supporting the boom in the
usual manner and provided around its margin
with a segmental gear or rack 27. 28 indi-
cates a vertical shaft located in the rear of
the swinging-circle and provided at its upper
end with a pinion 29, which meshes with the
rack 27. The shaft 28 also carries a large
horizontal bevel-gear 30, which meshes with
a bevel-pinion 31 on the shaft 82 of the swing-
ing-engine 33, said engine being located im-
mediately adjacent to the swinging-circle 26
at one side of the car-body and of the gear 30.
By reason of this construction the mechanism
for operating the swinging-circle is rendered
very compact, occupying only a relatively
small space, and the disadvantages attendant
upon the employment of cables or similar
flexible chains between the swinging engine
and circlearising, as hereinbefore pointed out,
from their liability to stretch are entirely done
away with.

I do not wish to be understood as limiting
myself strictly to the precise details of con-
struction hereinbefore described and shown
in the accompanying drawings, as the same
may obviously be modified without departing
from the principle of my invention. More-
over, while I have described my invention in
conneetion with a steam-shovel it is obvious
that the same is applicable to other forms of
hoisting apparatus.

Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. The combination, with a dipper, and a
hoisting - drum and intermediate guiding-
sheaves, of adouble cable connecting said drum
and dipper, substantially as described.

2. The combination, with a dipper, and a
hoisting - drum and intermediate guiding-
sheaves, of a double cable connecting said drum

and dipper, the two leads of said cable being

connected with each other at the drum and
being movable relatively to the drum to au-
tomatically equalize the strain of the leads,
substantially as described.

3. The combination, with a dipper, and a
hoisting-drum having its outer surface pro-
vided with right and left grooves. of a double-
lead hoisting-cable connecting the dipper and
drum, said leads respectively occupying the
grooves of the drum when coiled thereon, sub-
stantially as described.

4. The combination, with a dipper and guid-
ing-sheaves, of a hoisting-drum having an ap-
erture through its body near each end of the
face thereof, and a grooved bridee or saddle
arranged longitudinally of the drum within
the interior thercof between said apertures,
and a double hoisting-cable, the two leads
whereot connect said dipper and drum, said
cable passing through said apertures and hav-
ing its connecting portion arranged in said
grooved saddle or bridge and adapted to slide
therein, substantially as described.

5. Thecombination, witha dipper and guid-
ing-sheaves, of a hoisting-drum having an ap-
erture through its body near each end of the
face thereof, and a grooved bridee or saddle
arranged longitudinally of the drum within
the interior thereof between said apertures,
and a double hoisting- cable, the two leads
whereot connect said dipper and drum. said
cable passing through said apertures and hav-
ing its connecting portion arranged in said
grooved saddle or bridge and adapted to slide
therein, said saddle or bridge having its
grooved periphery formed in the arc of a cir-
cle, substantially as described.

6. Thecombination, with a dipper and guid-
ing-sheaves, of a hoisting-drum having an ap-
erture at each end of its body, and spiral right
and left grooves extending respectively from
said apertures to the central portion of the
drum, and a double hoisting-cable connecting
said dipper and drum, the ends of the leads
ot said cable passing through said apertures
and being connected within the drum and
movable relatively thereto, substantially as
described. :

7. The combination, witha dipperand guid-
ing-sheaves, of a hoisting-drum having an ap-
erture at each end of its body, and spiral right
and left grooves extending respectively from
said apertures to the central portion of the
drum, and a double hoisting-cable connecting
said dipper and drum, the ends of the leads
of said cable passing through said apertures
and being connected within the drum and
movable relatively thereto, said drum being
provided onits interior with a saddle or bridge
extending longitudinally thercof between said
apertures and having a grooved peripheral
portion formed in the arc of a circle, substan-
tially as described.

8. The combination, with a dipper and a
hoisting-cable, of a connection between the
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two comprising a socket-block pivoted on an
axis transverse to the line of travel of the cable,
substantially as described.

9. The combination, with a hoisting-cable,
and a dipper provided with a bail and clevis,
of a socket-block, and connecting-links piv-
oted at one end to the socket-block and at the
other end to the clevis, substantially as de-
scribed. :

10. The combination, with a boom-sheave,
a hoisting-cable passing around the same, and
a dipper provided with a bail and clevis, of a
socket-block to which the cable is secured,
and parallel links connecting said socket-
block and clevis, to which they are pivoted at
their ends, said links being separated by a
distance sufficient to receive between them
the peripheral portion of the boom-sheave,
substantially as described.

11. Thecombination, with a hoisting-cable,
and a grooved sheave around which said cable
passes, of a dipper, and a socket-block hav-
ing a pivotal connection with the dipper and
having the cable secured therein, said soclket-
block having a rib or projection on its tace
adapted to enter the groove of the sheave,
substantially as described.

19. The combination, with ahoisting-cable,
and a grooved sheave around which said cable
passes, of a socket-block in which the cable is
secured, said socket-block having a rib or
projection adapted to enter the groove of the
sheave, a dipper provided with a bail and
clevis, and links pivoted to said clevis and
to the ends of the socket-block, said links be-
ing separated so as to receive between them
the peripheral portion of the sheave, substan-
tially as described.

18. The combination, with a sheave and a
hoisting-cable passing around the same, of a
dipper, and a socket-block to which the cable
is secured, said socket-block having a pivotal
connection with the dipper and being provided

764,600

with an inclined face adapted to contact with
the face of the sheave, substantially as de-
scribed.

14. The combination, with a hoisting-cable,
and a grooved sheave around which said cable
passes, of a socket-block in which the cable is
secured, said block having a body of a width
equal to that of the face of the sheave, and
an inclined contact-face provided with a rib
or projection to enter the groove of the sheave,
said block being provided with projecting
trunnions at its ends, a dipper provided with
a bail and clevis, and links pivoted at their
lower ends to said clevis, their upper ends
being pivotally mounted on the trunnions of

45

55

the socket-block, said links being adapted to -

receive between them the peripheral portion
of the sheave, substantially as described.

15. In a steam-shovel, a swinging-circle
provided with a gear-segment upon its pe-
riphery, in combination with a swinging-en-
gine located adjacent to said swinging-circle,
and a train of gearing between said engine
and said gear-segment, directly and positively
connecting the engine and circle, substantially
as described.

16. Inasteam-shovel, the combination,with
abody orsupport, of a swinging-circle mount-
ed thereon and provided with a peripheral
gearssegment, a vertical shaft mounted in said
body adjacent to said circle and having a pin-
ion to mesh with the gear-segment thereof
and a bevel-gear, and a swinging-engine
mounted on said body adjacent to the circle
and having its shaft provided with a bevel-
pinion to mesh with the bevel-gear of the ver-
tical shatt, substantially as described.

In testimony whereof 1 aflix my signature
in presence of two witnesses.

GEORGE W. KING.

Witnesses:

RoperT G. Lucas,
GEo. A. CHENEY.
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