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DIPPER FOR POWER SHOVELS AND THE
DOOR. MOUNTING MEANS. THEREFOR

Paul V. Larsen, Portland, Qreg., assignor to Elec-

‘tric Steel Foundry,
tion of Oregon

Portl'and, Oreg., a corpora-~

Applieai;ion March 23, 1950, Serial No. 151,491

;. 'This invention relates to improvements in. a

. dipper for a power shovel and particularly to
-means for providing a resilient mounting of great
Strength and great durability for the door struc-

ture of the dipper, and it has for its object the ‘

provision of a héw and improved form and ar-
Taligemeént of parts whereby the desired resil-
lency and strength are provided. In a constiic-
tion of this type, Involving & heavy metdl door
Whose. operative movements with respect o the
dippet are controlled’ by gravity and by fipping
OF Shapping movemeénts of the dipper or shovel
off the end of 4 hesvy Supporting and operating
Beam, it is highly Important that the' contacting
.and' supporting’ parts of the structure shall be
of great strength and of great durability. - At
‘the same time, it is fmportant that there shall
be provision for a substantial amount of yield in
‘the structure for cushioning the impact of the
Telatively movable parts So0-as to protect the parts
from being poundedi o pieces by the sHock from
"often repeated blows. , ‘

It is one of the objects of this invention to pro-
vide an improved form of conmection bétwesn
the door of a structure of this type and the hinge
bars by which the door is movably supported in
position whereby the door is permitted to “have
‘alimited movement with respect to the bars and
‘Whereby & resilient stoppage of the movement of
the door-is assured at the end of & movement of
the door into its closed position. T have attaitied
‘this object by the: provision of an improved ar-

‘rangement of parts, comprising a stip of rubber

orothet” resilient matertal’ intérposed” between
dmpaet and ‘supporting elements, such strip - of
yielding material serving not only to-relieve the
-blows incident. to -hiortal operation and to take
‘the heavy pressire of parts brought foreibiy to-
gether, but also to accommodate and take' eare
of slight irregularities in the formation of the
“parts whereby the necessity for aceurate machin-
ing in the manufacture of such parts may be
‘avoided. S

It is-another object of my invention to provide
an: improved arrangetnent of the connecting
Mmeans between the door and the hinge bars
‘whereby the use of rivets; bolts, welded’ Joints and
‘the like  1ay be avoided. T have accompiishsd
this object in the construction shown by the use
of an improved arrangement of connecting
means, comprising holding blocks pieferably in
the fotm of wedge members cooperative with
Heavy assoeiated hért‘,’s’“fi)‘i‘ pressing the door into
hgagement with the hinge bars, together with
heavyTug and socket means for holding the door
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n position longitudinally of the hinge bars, and

heavy side bearing face parts for controlliriz. the

.position of the door transversely of the hinge
-bars, . All of this mechanism is arranged for per-

mitting a slight. amount of movement of the door
with. respect to the hinge barsso as to provide
for the easy fitting of the parts together, while

‘at the same time serving to hold the dobr very

strongly in operative position with respect to the
Body of the dipper of shovel. »
© Otlier objects and advantages of the invetition
will be apparent from the following description
and the accompanying drawings, in which Similar
c¢haracters of referénce indicate similar paits
throughdut the several views,

Referring to the two sheets of drawings,

Pig. 1.1s a side face view of & dipper mounted
on a power shovel stick and embodying my im-

proved construction:

Tig. 2 is a side face view of one of the hinge
bars-of the structure shown in Fig: 1, with the
dipper door mourited thereon; such parts being

_turned for convenience of illustration through a

907 angle as compared with their position in

Pig1;

* Fig. 3 is a4 cross sectional view taken at the

1ing 3—38'in Fig. 2;

“Fig: 4 is & bottom face view of one side portion

‘of my improved- dippér door mounted on 4 hinge

bar as shown'in Fig. 2, with the énd' portion of
the bar broken away at the right;

Figs. 5, 6 and 7 are vertical sectional views
taken respectively on the line 5--§, the line §—6

‘ahd the line T-=7 of Fig.'4: and

Fig. 8 is an outside face view of a portion of

‘the hinge bar as shown in Fig. 4 but with the

associated parts removed for clearness of ilivg-

tration.

Referring now' to the several figsures of the

drawings, {2 indicates the body of & dipper of &

conventional type-mounted on the end of a power
shovel stick as is illustrated in Fig. 1. As is usial

in’structures of this type, a dumping door 14 is
‘Thounted &t the rear face of the dipper in posi=

tion“to take the pressure of the dirt or othér
material as the dipper is pressed forwardly to-
ward the left in Fig. 1 for pieking up. a load,
such door being pivotally mounted on the dipper

. 50°as'to yield readily when released for dumpitig

50

the’ contents of ‘the dipper, This door {4 com-
prises a heavy metal plate 15 extending from
Side to side and from top to bottom of the load
carrying chamber of the dipper, as is usual in
constructions * of . this type, being movably
mounted on the dipper through the medium of
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heavy hinge bars I8 and i6a at opposite sides
of the door, only one of the two similarly ar-
ranged hinge bars and associated parts being
shown in. detail in the drawings. In my im-
proved arrangement, the hinge bars {6 and iba
have the usual goose-neck formation, with the
short arm portions of the bars pivolally con-
nected“with the dippéer by means of heavy axis
pins 11, as shown in Fig. 1. Heavy laterally ex-
tending flanges 16b are provided on the hinge
bars at the faces adjacent to the door.

In my improved arrangement, cushioning
members 18 in the form of elongated strips of
rubber or other suitable material are interposed
between the outer face of the door plate 15 and
the inner faces of the bars 16 and 16a¢ for re-
lieving the severity of the impact when-the door
is brought forcibly to its closed position or when
a heavy rock or the like is thrown against the
,inner face of the door. " These cushioning strips
‘are preferably cut from %'’ woven standard
“rubber belting material whereby great durability
“is-assured along with the requisite degree of re-
“siliency for taking up the shock of the blow of
‘the door against the dipper. In the arrangement
shown, short lengths (9 of the strip madterial are
“employed at the edge portion of the door to
“supplement the action of the strips {8, such short

RSSO E S NI SSCTUE Y iy

e brought into engagement with the lug 20 by
a proper manipulation of the parts before the
wedge 21 is inserted in the yoke. In the arrange~
ment shown, when the parts are in their opera-
tive positions, as shown in Figs. 1 and 2, the lugs

20 at opposite sides of the door are effective by
“erigagement with the grooves:32 for holding the
“door .from” movement in either “direction longi-

__tudinally of the hinge bars 16 and f6a.
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lengths being employed beyond the positions of

transversely extending lugs or ribs 20 at opposite
‘sides of the door as hereinafter described.”

- The means utilized for connecting the door 14
‘to the hinge bar at either side of the door com-
“prises a comparatively large heavy metal holding
block 21 preferably in the form of a wedge en-
gaging the outer face of the hinge bar near its
free end, and comparatively heavy metal holding
blocks 22 and 23 preferably in the form of wedges
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_engaging the outer faces of the flanges 180 at 24

‘where the flanges are made wider for supporting
“the Dblocks. S

. 'The improved means I have employed in con-
néction with the wedge member 21 for holding it

“¢0

'pressed against the outer face of the hinge bar 16

‘comprises bracket means in the form of a yoke
25 formed integrally with the door plate 15 on
its outer face in position to straddle the hinge bar,
"with reinforcing webs 26 at opposite sides of the
yoke for strengthening the construction. With

the hinge bar 16 extending through the yoke by &

insertion from the right in Figs. 2 and 4, the
.wedge 21 .is driven into position.from the left be-
tween the cross bar section 27 of the yoke and the
outer face of the hinge bar, the wedge being
maintained in operative position by a bolt 28
‘having a nut 29 thereon pressing on the outer
face of a lug 38 extending outwardly from. the
- ‘outer face of the hinge bar. - As is clearly shown
in Figs. 2 and 5, the outer face of the bar 16 is
.crowned slightly at 81 and the inner face of the
wedge is correspondingly shaped, serving to ex-
pedite the easy assembly of the parts in. their
operative positions and to insure the desired co=~
.operative action between the hinge bar and the
wedge. :

As is set forth above and as is shown in Fig. 2
‘of the drawings, the plate 15 of the door 14, at a
point near the outer edge of the deor, is provided
with a transversely extending lug or rib 20 pro-
jecting from the outer face of the door, such lug
having in'effect a tongue and groove connection
with a transversely extending groove or socket 82
provided in the inner face of the hinge bar. It
‘will be understood that when the bar 16 is being
inserted through the yoke 25 the groove 32 can
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“The means employed in connection with the

-elongated wedge members 22 and 23 for holding

+them pressed-against the outer faces of the wid-
ened flange portions 24 of the hinge-bars at
opposite sides thereof is best shown in Fig. 3. As
shown in that figure, the wedge members 22 and
23 bear at their inner faces against the laterally

- extending flange portions 24 of the hinge-bars,

with the cross bar portions 34 of brackets 35 en-
gaging the outer faces of said wedge membhers,
said brackets 25 being mounted fixedly in posi=-
tion on the outer face of the door plate 15. Said
wedge members 22 and 23 engage the outer faces
of the flanges 24 throughout the full width of
said flanges, and the bearings of the wedge mem-
bers on the flanges are substantially as long, lon-
gitudinally .of the hinge-bars, as ‘their width
transversely of said bars. The arrangement is

‘such that when said wedge members are driven

to the limit of their movement toward the right
in Fig. 2, for insertion between the brackets 35
and the hinge-bars, the door i4 and the hinge-
bars are held véry strongly in operative relation=
ship to each other. In this arrangement, the
wedges 22 and 23 are held in their operative posi-
‘tions by bolts 36 passing through the wedge mem=~
bers Tongitudinally thereof and having’ nuts 31
on theit end portions adapted to be . tightened
against the faces of laterally extending lugs 38
carried by the hinge-bars at opposite sides there-
of, a8 i§ clearly showh in Fig. 7. - U
The arrangement of the blocks 2i, 22 and . 23
and the holding parts with which said blocks
have sliding engagement is such in my improved
construction that they provide bearings of com-
paratively large size through which pressure is
‘applied effectively from the.door to the hinge-
bars. With the holding blocks 21 extending lat= -
erally throughout the full width of the outer faces
of the hinge-bars, and the blocks 22 and 23 ex-
tending laterally throughout the full width of

‘the flanges of the hinge-bars at 24, and with the

bearing faces of the several wedge blocks 21, 22
and 23.of at least substantially as great lensth
longitudinally of the hinge bars as. their width,
the application of pressure on the door and other
parts of the dipper is effected with very little if
any tendency for any of the parts to be distorted
or to pecome loosened, and with very little likeli-
hood that any.of the parts shall be broken dur-
ing long periods of exceedingly hard usage. For
enabling this result to be brought about, I have
preferably employed manganese steel castings for
the production of the door and the hinge-bars,
with the critical high strength and high tension
parts thus formed of that material without the
use of inserts, either removable or otherwise, for
such critical parts, but it will be understood. that
this arfangement involving integral formation of

‘the parts may be departed from, if desired.

‘In my disclosed structire, heavy lugs are pro-
vided on’ the outer face of the door plate 15 in
position to have snug ‘engagement with the side
face portions of ‘the hinge-bars for limiting the
movement of the hinge-bars transversely with
réspect to the door; This means comprises a pair
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-of Iugs: 38 of comparatively large size at. opposite
sides:of each of the hinge=bars near the free end
0f the hinge-har, and a second pair of lugs 40
:also: of comparatively large size at opposite sides
of each of the hinge-bars in position to engage
the: side edge faces of the hinge-bar in substan-
tially spaced: relationship to the lugs 39, The lugs
6f each pair are so spaced with respect to each
other as to permit limited movement of the door
fransversely with respect. to the.hinge-bars but
50 as very strongly to resist sueh transverse move-
ment.of the door beyond the desired limits, so long
as the hinge-bars. are held in their operative
positions. with respect to-the door by the con-
nections comprising the brackets and the hold=
ing blocksor wedges. e .

: By the: use of this construction; involving my
arrangement of cushioning means and my im-
proved arrangement of broadfaced holding parts,
whereby the necessity for the use of bolts or
rivets or welded joints is avoided, I am’ enabled

without the use of excessively heavy elements to -

provide an operative structure which, is adapted
to work satisfactorily for g very long time with-
out the necessity for frequent repairs or replace-
ment of parts, in which structure the parts: are
protected from the danger of damage which
Inight.Be:brought about by the blows of the parts
against each other. My improved connections
between the door and the hinge bars are such as
to prevent injury by reason of the loosening of
any of the holding parts, the wedge members
with their broad bearing faces in contact with
correspondingly broad bearing parts being highly
effective for combatting wear and breakage in
the operation of the machine.

While I have illustrated a preferred embodi-
ment of my invention, many modifications may
be made without departing from the spirit of the
invention, and I do not wish to be limited to the
precise details of construction set forth, but de-
sire to avail myself of all changes within the
scope-of the appended claims,

Having thus desecribed my invention, what I
claim as new and desire to secure by Letters
Patent of the United States is:

1. In a door for the dipper of a power shovel,
the combination of & closure plate, hinge-bars
extending across the outer face of said closure
plate, resilient means serving to cushion the clo-
sure plate with respect to said hinge-bars so as
to permit the closure plate to move bodily toward
the hinge-bars upon the application of heavy
pressure on the plate toward said bars, and con-

nections between said closure plate and  said

hinge-bars adapted to permit movement of the
closure plate toward the hinge-bars against the
‘force of the resiliency of said cushioning means
and comprising brackets rigidly mounted on said
plate and extending outwardly therefrom into
position to overlie portions of ‘said hinge-bars,
and holding members in the form of blocks inter-
posed hetween the overlying portions of said
brackets and said hinge-bars serving very strong-
ly to limit movement of the closure plate in the
direction away from the hinge-bars.

2. In a door as specified in claim 1, the hold~
ing blocks being of comparatively great width
and length so as to have effective engagement
with the outer faces of the hinge-bars through-
out substantially the.full width of the hinge-
bars and throughout at least as great a length as
width.

3. In a door as specified in claim 1, the com-
bination being further characterized by ribs on
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the: closure: plate ‘extending transversely of the
‘plate; on: its: outer face and: having a working fit
in:greoves on: the hinge-bars for holding the clo-
sure: plate: against .any substantial. movement

+ Jongitudinally of the hinge:bars.while said hinge=

bars are held in’ operative position by said hold-
ing: members. ; P

4..In a door as specified in claim 1, the resil-
ient cushioning; means being in the form of elon=
gated: strips: of rubber: belting type: of material
interposed. between: the outer face of the closure

‘platé and the itiner faces: of said hinge-bars.

5. Inr g door as specified. in claim 1, at least
some: of said brackets heitig in the form of yokes
extending into. position to. straddle said hinges
bars, with at least some of the holding members
bearing on the outer faces of the hinge-bars and
extending across; substantially the full width: of
such outer faces: of said Hinge bars: o
.-.6. In & door as.specified in. claim. 1, the hinge=
bars: being provided with laterally extending

. flanges against, the outer faces of which some of
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the holding: members bear across substantially
the full: width of the fanges.

T..In: a door as specified in claim 1, at 'least
some:of said brackets being in the form of yokes
extending into: position to: straddle the end. por-
tions of said hinge-bars and the hinge-bars be-
ing: provided with laterally extending flanges at
their face portions adjacent to the closure plate,
with some of said holding members bearing on
said yokes and on the outer faces of the hinge-~
bars across substantially the full width of the
hinge-bars, and with the others of said holding
members bearing on others of said brackets and
on the outer faces of said flanges across substan-
tially the full width of said flanges.

8. In a door as specified in claim 1, each of
the hinge-bars being held against any substantial
movement laterally with respect to the plate by
lugs on the plate in position to engage side face
portions of the hinge-bar while said hinge-bar
is' held in - operative position by said holding
means.

9. In a door as specified in claim 1, each of the
hinge-bars being held against: any substantial
movement laterally with respect to the plate by
two sets of lugs on the plate in spaced position
with respect to each other longitudinally of the
hinge-bar and in position on the closure plate
to engage side face portions of the hinge-bar
while said hinge~bar is held in operative position
by said holding members.

10. In a door as specified in claim 1, the com-
bination being further characterized by tongue
and groove connections between the closure plate
and the hinge-bars for holding said closure plate
against any substantial movement longitudinally
of the hinge-bars.

11. In a door as specified in claim 1, the blocks
being in the form of elongated wedge members
slidably mounted in position between the overly-
ing portions of the brackets and the hinge-bars.

12. In a door as specified in claim 11, each of
said elongated wedge members being held in op~
erative holding position with respeet to one of
said hinge-bars by means comprising a bolt ex-

tending longitudinally through the wedge mem-

ber.and engaging a Iug mounted in fixed position
on said hinge-bar.

13. In a door as specified in claim 12, the hinge
bars being provided with laterally extending
flanges against the outer faces of which some of
said wedge members bear across substantially
the full width of the flanges.




2,561,618

7
.-14..In & dipper for.a. power shovel, the com=
-‘bmatlon of a body member, & door member.in the
form: of .a closure plate at. one-face of the body
‘member, hinge means comprising hinge bars ex-
tending across the outer face of. said closure plate,
resilient. means. serving ‘to cushion the: closure
plate with respect to said hinge bars so:as to
-provide for a limited movement of said closure
-plate bodily in the direction away from the body
‘of the dipper upon the application of heavy. pres-
sure outwardly on.the closure plate, and con=
nections between said closure plate and said hinge
‘bars comprising brackets rigidly  mounted - on
said plate and extending outwardlly therefrom
into. position  to .overlie .portions of said hinge
bars, and holding members in the form of blocks
interposed between the overlying potrtions of said
‘brackets and said hinge bars and of compara~
tively great width and length so as to have ef-
fective engagement. with the outer faces of the
hinge bars throughout at least substantially the
full width of the hinge-bars and throughout at
least substantially as great length as width.

15. In a structure as specified in claim 14, the

holdinig blocks. being in the form: of elongated
wedge members slidably mounted between the
overlying .- portions. .of said  brackets and sald
hmge bars.
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.16, In a structure as specified in elainm 14, .4t
‘least some.of the brackets being in the form:of
.yokes in position to straddle said hinge-bars,.and

at least some of said holding blocks being in the
form . of - elongated -wedge members slidably
mounted between said yokes and the outer faces

‘of said hinge-bars .and bearing on said hinge-
Ybars throughout at least substantially the -full

w1dth of the hinge-bars.

17. In a structure as specified in cla1m 14, the
hmge-bars being provided with laterally extend-"
ing. flanges, and at least some of.the holding
blocks being in the form of elongated wedge
members slidably mounted between the overly-
ing portions of.said brackets and the outer faces
of said flanges and bearing on said flanges
throughout at least substantmlly the full w1dth

-of the flanges.

- PAUL V. LARSEN. -
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