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This invention has relation to excavating
machines of the type known commonly as
shovel cranes or power shovels,” wherein is
employed a shovel boom and dipper means

5 mounted on said boom and operated from the.
power plant carried by the body of the crane.

The ordinary operation of cranes of the
above type contemplates an excavating move-
ment of the dipper or shovel member usu-

10 ally involving elevating action thereof as it
is crowded to its work, a lateral swinging or
sweeping of the dipper and its handle by
which is connected. with the boom, to bring
the dipper into an unloading position over a

16 vehicle or a place on which the contents of
the dipper may be dumped,and a subsequent
restoration of the dipper by reverse opera-
tions to bring it back to its excavating posi-
tion. Now it is well known in the art that

20 with the usual types of supporting boom,

" dipper and dipper stick or handle construc-
tions a rigid mounting of the boom upon the
crane is usually provided. The dipper stick
either straddles the supporting boom there-

25 for, or passes.between spaced parts of such
boom in the usual constructions. The said
stick forms a long lever, and the operations
of the crane usually are such that as the car
or body of the crane turns to swing the boom

80 ‘and the dipper instrumentalities considerable
momentum of these parts is created in their
movement. The ordinary operation of the
machine furthermore, for efficiency, requires
rather sudden stoppage ‘of the boom move-

35 ment in swinging, thi§ being true both when
the dipper is loaded and when it is unloaded.

Necessarily this. action of the boom and
dipper in the stopping movements creates
~ severe stresses and strains both upon the

40 boom supporting means at the point of con-
nection with the crane body or car and upon

' the dipper stick or handleitself. Attimesthe

" operator of the machine accidentally side-

~ swipes a vehicle or bank or other obstacle,

45 giving rise to additional severe strains on the
connections at the foot of the boom and the
dipper stick of the dipper. =~ . .

PI‘h,e object of the present invention has
been to produce a comparatively simple dip-

50 per supporting boom construction, wherein
the body of the boom is mounted, practically
speaking, for turning movement relatively.to
‘the foot of the boom, about an axis longi-
tudinally of the boom, the said body and foot

66 ‘members of the boom being maintained in -

A
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‘their normal positions by resilient means
-such as springs.” These springs are designed

to absorb the shocks and stresses to which the
boom and dipper stick may be subjected inei--
dent to their use in ordinary excavating oper-
ations. :

The foregoing resilient mounting of the
boom, or its facility to turn. about a longi-
tudinal axis, is advantageous for general me-
chanical operations, previously discussed, and
is additionally advantageous from a manu-
facturing view-point because the construction
of the supporting means for the boom is not
required to be so heavy and shock resistant
as otherwise is the case, and furthermore this
same thing applies to the construction of the
dipper stick or handle as well. S

In the accompanying drawings,

Figure 1 is a ‘diagrammatic side view
showing a shovel crane equipped with the
constructional features embodying my inven-
tion. '

60

70

(]

Figure 2 is a longitudinal sectional view
of a somewhat fragmentary nature showing -

the foot of .the boom and a'portion of the
body thereof, bringing out clearly the rota-
tive mounting of the body upon the foot and
the arrangement of the resilient device for

80

absorbing shocks incident to lateral stresses -

transmitted to the boom through the dipper
means thereof. ‘ . :
Figure 3 is a side view showing substan-
tially the same parts as are illustrated in
Figure 2. R - B
Describing my invention specifically, I.
designate the car or body of my crane at A
in Figure 1, and the traction support thereof
at B, the latter being compose(f ‘of
traction members, and there being provided
the usual swing body or turntable mounting
intermediate the car A and said traction sup-
port B. My shovel boom or boom element
15 designated at 1 and is supported by the
foot 2. The dipper is designated at 3 and is
‘connected to and supported by the boom by

the dipper stick 4. - The dipper is hoisted by "

the hoisting cable 5, and suitable crowding
out and racking in mechanism may be em-
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of endless

ployed of a more or less conventional nature

so far as the invention hereof is concerned.

It will be observed .that the dipper stick 4

straddles the boom 1-according to my partic-

ular construction illustrated, although this

is not a necessary feature of the said con-

struction because my invention is adapted to
- e
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2
perform useful functions in respect to other
types of shovel booms and dipper stick ar-
rangements. - ’
Referring particularly to Figures 2 gnd 3,
it will be observed that the foot 2.0f the
boom is a casting comprising the opposite
sides -or legs 2*, pivotally supportéd at 6

. upon any suitable bracket means projecting

10
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from the car A of the crane. The outer por-
tion of the boom foot 2 is equipped with a
longitudinal bearing, opening 7 in which is
journaled the round journal end portion 8*
of a boom casting 8, the opposite end of
which is of square form and fits into the
lower end of the body of the boom.1. Rivets
or other suitable fastenings 9 may be em-
ployed to rigidly connect the boom casting

8, which is virtually a journal casting be--

cause it provides the journal member 82, with

respect to the boom 1. At opposite sides of

the boom 1 and at its lower end adjacent to
the square extremity. of the casting 8, are at-
tached plates 10 b

like, and these pfa
downwardly off-standing arms or lugs 11.
‘The lugs 11 are provided with apertures
through which pass bolts or rods 12, which
bolts also pass through spring casings or
housings 13 that are preferably cast with the
foot member 2 of the boom. The casings 13
enclose a. spring or springs of the expanding
coil type designated ‘at 14, and mounted in
each casing 13 at its ypper end is a plate 15
having a sleeve extension 16 that passes
through the upper end of the casing and
abuts with the under-side of the adjacent lu
11. At its lower end the casing has a secon
plate 17 which abuts with the lower ends of
the springs, and is -under-hung by an. abut-
ment portion 2° on the foot member 2. A
nut 18 is screwed upon the upper end of each
bolt 12, and the head 19 of each bolt has an
abutment relation with the under-side of the
adjacent plate 17. o \

n effect, therefore, the boom 1 has radial
projections 11, and the foot member 2 op-
posed radial projections 13 with intermedi-
ately acting resilient devices.

It is to be noted that the casings, springs,

" and lugs or arms above set forth are normally

disposed in substantially vertical planes in op-

_ ggsite sides of the boom 1 and its foot mem-

r 2. Furthermore, normally the springs 14

‘by their expanding action hold the parts 15

and 17 at the opposite ends of the casin
13. But said springs when compressed al-
low fully rotary play of the boom 1 in the

* foot member 2 by reason of the provision of

the journal member 8. In view of the fore--

going features of construction it will be ob-
vious that many shocks or stresses transmit-
ted to the boom 1 and tending to twist the
boom by torsional action, which stresses and
shocks are common today in shovel cranes,
will be absorbed by a yielding turning move-
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means of rivets or the -
tes are equipped with.

ment of the boom 1.on its foot member 2.

In other words, the boom 1 is capable of ro-
tating relatively to the foot 2 and the said
shocks or stresses are fully absorbed by the
provision of the springs -14. It is notable,
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too, that the springs 14 at opposite sides of

the boom act in common to take up the
shocks or stresses referred to. In other
words, when the plate 15 at one side of the
boom is pushed downwards the plate 17 at
the opposite side is pulled wpwards, and

™

vice-versa, whereby the springs at both sides—

of the boom are utilized in lending their re-
sistance to compression incident to-the ab-
sorptic.. of the stresses involved in the rota-
tive turning tendencies of the boom as trans-
mitted thereto by the dipper stick in the con-
stant swinging and stopping movements of
the latter. o
Having thus described my invention what
I claim as new and desire to secure by Let-
ters Patent is, I " :
1. In ‘a crane of the class described, in
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combination, a swing body, dipper shovel-

mechanism comprising a boom element, a
dipper shovel mounted thereon, and a con-
nection between the swing body and the said
boom element comprising shock absorbing
means maintaining the boom element in a
certain normal relative position to the

swing body but adapted to yield upon undue .

resistance to the movement of the shovel as

it is swung with the swing body.

2. In a crane of the class described, in
combination, a swing body, a shovel support-

.ing boom element, a dipper shovel mounted

thereon, means for racking in and crowding
out the said dipper shovel, and an operative
connection between the said boom element
and the swing body comprising shock ab-
sorbing springs normally acting to hold the
boom element in a certain position with its
dipper shovel, in relation to-the swing body,
the said shock absorbing springs being
adapted to yield and permit of relative
movement of the boom element laterally in
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respect to the swing body when the dipper .

shovel meets with undue resistance as it is

swung laterally with the boom element in

working operations. : o
3. In a crane construction of the class de-

scribed, in combination with the body of the’

crane, a boom construction including a foot
member connected with the body aforesaid,
and a boom body member rotative about a

longitudinal axis relatively to and mounted |

upon the foot member, together with yield-
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ing means intermediate the boom body and -

foot members whereby to resiliently main-

tain them in normal operative positions.
4. In a crane of the class

escribed, in

combination, a crane body, a boom mounted

thereon, shovel means comiprising a dipper
and dipper stick connected to the boom, the
said boom embodying resiliently connected
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-swing body and

‘movements of the

sald dipper stick,
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members adapted' for movement relatively to
each other agout an axis longitudinally of
the boom. .
5. In a crane of the class described, in
combination, a swing body, a shovel support-
ing boom element, a dipper shovel mounted
upon said boom element, mechanism on the
swing body for racking in and crowding
out the dipper shovel as it is carried by the
boom element, and a mounting connection
intermediate the hoom element and the
comprising cushion devices
to absorh the shock incident to abnormal
resistance to the lateral swing of the boom
element when the dipper shovel meets with
resistance
the said cushion devices acting to absorb
shocks set ‘up by the undue stresses trans-
the shovel to the boom element
and therefrom to the said connection with

‘the swing body.

6. As a new article of manufacture, a
power shovel boom comprising a foot mem-
ber, & body member movably meunted upon
the foot member, and resilient means inter-
mediate the two for absorbing the shocks or
stresses created by sweeping and stopping
boom under actual condi-
tions of service. :

7. A boom unit structure for shovel
cranes comprising a foot member, a body
member movably connected to the foot mem-
ber, and yielding devices intermediate -the
two comprising springs mounted upon one
of said parts, Tugs carried by the other of
sald parts cooperative with said springs, and
connections between the lugs and springs
substantially as described.

8. In combination a crane body, shovel
boom apparatus carried thereby including a
boom, a dipper stick and dipper carried by
the boom comprising a
foot member connected with the crane and
a body meimber and carrying the dipper stick
movably mounted upon the foot member, to-
gether with resilient means intermediate the
boom foot member and the boom body mem-
ber for absorbing shocks as an incident to
relative movement of said parts, - '

9. A boom structure for power shovels
comprising a foot member, a body member
rotatively mounted upon the foob member
and resilient connecting means between the
body member and the foot member located
at opposite sides thereof, said resilient means
including springs so connected with the foot
and body members that the spring means at
oNe side of

transmitted to the boom element, .

the boom- cooperates to resist -

twisting or turning of the body of the boom
in either direction, ‘

10. A boom structure for power shovels
comprising a foot member having spring cas-
ings at opposite sides thereof, a body member
having off-standing arms at opposite sides
thereof terminating in line with the said
casings, journaling means between the foot
and body members including a journal cast-
ing having a square end portion fastened to
the body member and the round journal end
portion fitting into and rotatable on the foot
member, together with springs and spring
connecting parts carried by the casings and
attached (o the said arms of the foot mem-
ber and body member substantially as set
forth and described. '

11. A revolving crane body, a boom as-
sembly comprising a rockable boom foot piv-
oted to the said body for swinging in a verti-
cal plane and a boom arm lengitudinally
journalled. in the boom foot, a dipper stick
supported by the said arm, resilient means
normally maintaining the said stick and the
said arm in planes, parallel with the crane
body’s vertical center line while allowing
the said arm and the dipper stick aforesaid
to dspart therefrom under stress in either
lateral direction.. . :

12 A shovel boom comprising a vertically
rockable boom foot and a rotatable boom
arm, vesilient means oppositely positioned
adjacent the said foot and said arm, op-
posed shoulder

able boom foot and upon the rotatable boom
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formations - upon the rock-

arm to offer abutting flanges limiting a Ion-

gitudinal bearing connecting the said foot
-and the arm aforesaid. :

13. A shovel booin comprising two ele-
ments, a non-rotative foot member and a
rotative arm, opposed radial projections out-
standing from the said member and the said

arm, resilient means affecting the said pro--

jections to resist rotation of the said arm,
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the said means located for responding to

stresses circumferentially applied.

14. A boom for shovel excavators, com-
prising, a base plate journaled osci'latorily
about a horizontal axis on a rotary part of
the excavator, a pivot mounting the boom
on the base plate for rotation about the lon-
gitudinal axis of the boom and & spring con-
struction” arranged to bias the boom about
its pivot to its central position on the hase
plate. _

In testimony whereof T affix my sighature,

LESLIE A. RUSSELL
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