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1,989,818
EXCAVATING IMPLEMENT DOOR

Joseph P. Murtaugh, Chicage Heights, Ill, as-
signor te American Manganese Steel Compa.ny,
Chieago Heights, Ill., a corporation of Maine

Application January 3,
22 Claims,

The invention relgtes to excavating imple-
ments, such as power actuated shovels, dippers
or the like, provided w:th doors through wh1ch

5 charged at volunta.rlly determmed pomts, and
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partmula,rly doors articulated with sych imple-
ments in a manner te permit apening and closing
by hinging action,

In the development of dippers of larger capacity,
some of which are capable of gathering, convey-
ing and diseharging as much as fiffeen or more
cubic yards eof material at a single operation of
the implement, the hinging doors are required to
withstand not enly large stresses resulting from
loads directly imposed thereon, but severe shocks
due to impact against materials being handled and
. degr designs heretofore resorted to in meeting
these conditions, have involved undesirahly large
weight of metal and complication of structure.

It is an object of the present invention to pro-
vide. 3 hinging door for excavating implements
which will be very light compared with loads and
physical forces which it is required to stand, and
at the same time he very rigid and sturdy in con-
struction, as well as relatively cheap to produyce
by foundry methods. ' )

The invention praoceeds upon the principle of
constructing the door of integrelly related, web=
like, wall-forming portions together with fram-
ing beams, the framing beams being primarily
related in the structure as the arms of hinges
and terminating in ends constructed for artlcula,t-
ing the door with the body of the implement; there
being also, preferably, ather beams related to the
hinge arm beams in the nature of cross heams or
transems. Preferably, also, the several bgams
are united with the web portions in planes inter-
mediate of the planes of the outer and inner walls
of the hallow heams, so that the inner walls of
at least the hinge arm beams, and preferably any
beam or beams parallel therewith, while proyid-
ing portions of the inner surface of the door, will
be related to the web portions ag corrugatlons
which will not interfere with the loading or dis-
charge of the implement.

Another object ef the invention is to utilize cer-
tain of the hollow beams as & mounting for ‘the
door latch; te which end, the preférred embodi=
ment of the invention includes an intermediate
hollow beam parallel with the hinge arm beams,
intersecting the transom bsams and providing a
hotising for the latch and its bearings. -

In the accompanying drawings, in Whmh the
preferred embodiment of the invention is shown
by way of illustratien—

1934, Serial No, 705,313
(CL 214—145)

Flgure 1is a ton. plan view of the bottom por-
tion of a known type of excavating dipper hav-

ing the door .of the present invention applied .

thereto.

Figure 2 is an elevational view of the outside of
the door.

Figures.3 and 4 are longitudinal sections taken,
respectively, on the lines 32-=3z and 4z-——4z of
Pigure 2,

Figure 5 is a side eleyation of the rear portion
of the implement and its door, as viewed from
the left of Figures-1 and 2; and

Figures 6 and 7 are transverse sections taken,

respectxvely, on the lines. 6r—6z and Tr—Tx of.

Figure 2,

.1 represents a portlon of the body of an exca-
vating implement, for instance, a dipper, con-
strueted with a known arrangement of bearings
9 for the usual dipper stiek (not shown) and bear-
ings 3 for pintles 4 (dotted lines in Figure 1)
through means of which to articulate with the
dipper the hinges 5 of a deor 6,

Door 6, according to the present invention, is
designed as an integral casting composed of web
portlons and mtegral beam framing; the web
portions heing subdivided according to the dis-
position of the beam members which constitute
the framing, for instance, the web portions 7, 8,
9, 10, 11 and 12, with or without reinforcing mar-
ginal portions 13, 14, 15 and 16 and marginal
pbrackets 17 if desired. The framing comprises
hollow beams 18 which are positioned as the
arms of hinges and transmit the load of the door,
after the manner of hinges, to their ends 19 con-
structed for articulation through means of the
pintles 4 with the hinge bearings 3 on the body
of the implement; also, hollow cross beams or
transoms 20, 21, extending integrally between
the hinge arm heams 18 in a manner to develop
with the latter a relatively light but very strong
framing for the door; and, preferably also, a
middle heam 22 parallel with the beams 18 and
integrally. interseeting the beams 20, 21, as a fur-
ther element of reinfprced framing and conven-
ienfly available as a housing for a dipper latch
bolt 23 and its anti-friction bearings 23c, 23D,
which bolt it holds in position o coact with the
latch keeper 24 (as shown in Figures 3 to 5.
As further shown in these figures, the bottom
reinforce rim 15 may be strengthened opposite
bolt 23 hy means of gusset or bracket 25.

As shoewn in Figures 6 and 7, the inner walls
18a¢ of the hinge arm heams 18 and the inner
wall 22a of the latch housing beam 22 constitute
corrigations on the inner surface of the door and
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together w1th inner surfaces of the several webs
constitute the inner surface of the door; in other
words, the several web portions integraily unite
with the framing beams 18 and 22 in a plane in-
termediate of the planes of the inner and outer
walls of these particular beams. Said web por-
tions, however, constitute the inner walis of the
hollow transoms 20 and 21 in order that there
may be no transverse obstruction on-the inner
surface of the door to retard movement of the
material in dumping,

The hollow framing beam 22, which integrally :

intersects the transom keams 20, 21 and provides

the housing for the latch bolt 23; has those of its

walls which lie on the cuter side of the plane of
the  web porticns terminated 1ntermed1a.te1y of
the height of the door; but its inner wall 22q,
which provides a vertical stiffening - corrugation
on the inner surface of the doer, continues up-
wardly therebeyond, as.shown. in Figures 2 and 4.
Latch bolt. 23 is merely typical of any suitable
known construction of device of that kind and

- will, of course, in practice be equipped in a knowr

manner for voh.nta,ry control.

‘As shown in Pigures 3 to 5, the pintle or poing
of articulation 4 is offset a substantial distance
inwardly from the door for the known purpose
of more advantageously disposing of the ‘door in
its swinging movements; but according to the
present 1nvent10n ‘the mnge arm beams, together
with their inner walls which provide the corru-
gations on the inner surface of the door, are de-
flected inwardly from points materially below the
upper end of the door, which maintains the ad-
vantage of the offset pintle with very much less
prominence of the upper end ¢f the hinge arm;
and in order to accommodate this inwardly de-
flected portion, the bedy of the implement  to
which the door is a,pphed is recessed at 26 (Fig-
ures 1 and 3).

A door embodying the structural principle here-
in described and designed appropriately for a
given capacity of excavating implement, can he

, made” with approximately 40% less weight of
45

metal than a door of like capacity embodying
principles of construction rehed upon prior to the
present invention.

What is claimed is:

1. In excavating implements, in integral docr
structure comprising web portions and hollow
framing beams; sald beams being positioned in
said door structure in hinge arm relation to the
door and having their ends constructed for hinge
connection with an implement upon which the
door is to be mounted, said hinge arm beams near
their articulating ends, but below the upper end
of the door, being deflected inwardly beyond the
inner surface of the door.

2. Tn excavating implements, an integral door
structure comprising web portions and hollow
framing beams; said beams being positioned in
said structure to provide hinge arms and tran-
soms; and the beams which provide said hinge
arms being constructed at their ends for articu-
lation with the body of an implement which the
door is to setve,

3. A hinged door for excavating implements,
comprising hollow framing beams and welb por-
tions merging integrally. with said beams; said
beams being positiohed in the ‘door to provide
hinge arms therefor and having spaced i inner and
outer walls; ‘and said web port;ons meeting side
walls of the beams in a plane intermediate of the
planes of the inner and outer walls of the beams,
whereby the inner walls of the beams constitute

1 989,818

raised portions of the inner surface of the door.

4. A door constructed as described in claim T,
which also embodies. in its structure transom
beams united at their ends to the hinge arm
beams:

5. A door as described in claim 3, which also
embodies in its construction hollow - transom
beams merging integrally at their ends with the
hinge arm heams and' having "inner’ and’ outer
spaced walls, of which the inner walls are in sub-
stantially the same plane with the web portions.
. 6. A door as. described in claim 1, which also
‘embodies in its construction a hollow framing
beam, 1nterme:11a.te of and substantially parallel

~with the hinge arm-beam.

7. A door-as described in claim 1, which also

-embodies in its. construction a hollow framing

beam intermediate of the hinge arm beams and
constructed ‘te provide a latch bolt housing for
the dcor.

8. A door as descnbed in claim'1; whmh is- abo :

constructed with an intermedidte hollow framing
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beam substantially parallel with the hinge-arm’

beams and having its inner wall formed as a-cor-
rugation: in the inner surface of the dosr.
9.°A door as described in ¢laim 1, which is also

constructed with an-intermediate Hollow framing’

beam substantially parallel with the hinge :arm
beams and having its inner wall fofmed as a'cor-
rugation in the inner ‘surface ‘of the ‘door; the
outer wall of said intermediate beam terminating

intermediately - of the vertical ‘dimension’ of the:

door, with its inner wall béing continued beyorid

said termination as a continuation of the corru-‘

gation on the inner surface of ‘the door."
10. A door as descrikeéd in claim'3, in which the

gl

hinge arm beams, toget ther with the1r inner corru- -
gation-forming walls, are- deflectéd at points be-

low the upper end -of the door inwardly beyond
the inner surface of the door in determining the

location of their points ‘of articulation -with an
1mp1ement upon which the door is to serve

40

11. In combination, an excavating 1mp1ement'

body having door artmulatmg bearings, and ‘a
hinged door therefor compnsmg hollow framing

-beams and web portions merging integrally with

said beams, the beams’ being positioned- in the
door structure as hinge arms and including inner
walls positioned as corrugations in ‘the inner sur-
face of the door and outer walls spaced there-
from; said hinge arm beams having ‘projecting
ends constructed. for articulation with the imple-
ment body and being deflected from points short
of the hinging end of the door inwardly to articu-
lating bearings upon said body; and said body

being recessed to adm1t the 1nward1y deﬁected )

portions.

12. In excavating implements, an in*egral deor
structure comprising web portions and hollow
framing beams;. said bea.ms being positioned in
said door structure and having their inner walls

60

formed. as corrugations on: ‘the inner surfa.ce of -

the door, said door stricture havmg integral hmge
extensions for hinge connection with the imple-
ment upon which the door is to be: mounted.

“13.- A hinged -dipper door: uqmprismg a body
portion, reinforcing beams integrally cast with

"~ said body portion, said-beams forming hinge arms

projecting beyond said body portion and said body
portion: having reinforcing corrugations formed
on the inner surface thereof extending parailel
to said hinge arm ‘beams; whereby said corruga-
tions permit free' discharge of ‘material carried

by said door as the door is swung to open position -7
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with respect to the dipper upon which it is
mounted.

14. In an excavating bucket, an integral door
structure comprising, web portions and hinge arm
beams, said beams being positioned in said door
structure in hinge arm relation to the door and
having their ends constructed for hinge connec-
tion with the bucket upon which the door is to
be mounted, the inner walls of said hinge arm
beams being formed as corrugations on the inner
surface of the door.

15. In an excavating bucket, an integral door
structure comprising, web portions and hinge arm
beams, said beams being positioned in said door
structure in hinge arm relation to the door and
having their ends constructed for hinge connec-
tion with the bucket upon which the door is to be
mounted, the inner walls of said hinge arm beams
being formed as corrugations on the inner surface
of the door, said corrugations increasing in height
towards the hinge edge of the door. ]

16. In an excavating bucket, an integral door
structure comprising, web portions and hinge arm
beams, said beams being positioned in said door
structure in hinge arm relation to the door and
having their ends constructed for hinge connec-
tion with the bucket upon which the door is to
be mounted and an intermediate hollow framing
beam substantially parallel with the hinge arm
beams and having its inner wall formed as a cor-
rugation on the inner surface of the door.

17. In an excavating bucket, an integral door
structure comprising, web portions and hinge arm
beams, said beams being positioned in said door
structure in hinge arm relation to the door and
having their ends constructed for hinge connec-
tion with the bucket upon which the door is to
be mounted and an intermediate hollow framing
beam substantially parallel with the hinge arm
beams, having its inner wall formed as a corru-
gation on the inner surface of the door and its
outer wall terminating substantially midway of
the door, said inner wall being continued beyond
said termination as a continuation of the corruga-
tion on the inner surface of the door.

18. In an excavating bucket, an integral door
structure comprising, web portions and hinge arm
beams, said beams being positioned in said door
structure in hinge arm relation to the door and
having their ends constructed for hinge connec-
tion with the bucket upon which the door is to
be mounted, said hinge arm beams, near their
hinge ends but forwardy of the rear edge of the
door, being deflected inwardly beyond the inner
surface of the door.

3

having door articulating bearings and a hinged
door structure therefor comprising, framing
beams and web portions merging integrally with
the beams, the beams being positioned in the door
structure ‘as hinge arms, said hinge arm beams
having projecting ends constructed for articula-
tion with the bearings on the bucket body, said
beams being deflected from points short of the
hinge edge of the door inwardly towards the
articulating bearings upon said bucket body and
said bucket body being recessed to admit the in-
wardly deflected portions of the hinge arm beams.

20. In an excavating bucket an integral door
structure comprising, web portions and inter-
secting hollow framing beams, certain of said
beams being positioned in said door structure in
hinge arm relation to the door and having curved
ends extending beyond the web portions of said
door for hinge connection with the bucket upon
which the door is to be mounted and other of said
beams extending transversely with respect to said
hinge arm beams, tying together said hinge arm
beams for reinforcement of said door structure.

21. In combination, an excavating dipper buck-
et having a bottom opening through which ma-
terial may be dumped, hinge brackets on the
back of said bucket offset from the plane of said
opening, a door hingedly mounted on said bucket
by means of said hinge brackets, said door having
integral hinge arms which curve inwardly at their
ends with respect to the rear edge of the main
body of the door for articulation with said hinge
brackets, whereby portions of said curved ends
lie within the bucket when the door is in closed
position, the back of the bucket having recesses
to receive said curved ends.

22. An integral dipper door structure adapted
to be hingedly mounted on an excavating bucket
comprising, & body portion, hollow hinge arm
beams integral with and reinforcing said body
portion and extending beyond said body portion
to provide curved hinge arm extensions, a hollow
framing beam constituting a latch bolt housing
integral with said main body parallel to but in-
termediate said hinge arm beams, a pair of hollow
transom beams extending from said latch bolt
housing beam and merging integrally at their
ends with said hinge arm beams, a marginal re-
inforcing rib extending around the main body
of said door and integral gusset portions between
said hinge arm beams and the marginal rib, said
gusset portions lying substantially in line with the
transom beams for reinforcement of the door
structure.

JOSEPH P. MURTAUGH.

19. In combination, an excavating bucket body .
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