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(57) A latch dog assembly for latching and unlatching a storage bin door includes a latch dog member having a base
portion, an end wall portion, and a cylindrical wear block member which extends outwardly from an opening on the
inner wall of the end wall member so as to allow a latching cam to properly secure the bin door while avoiding
undesired metal to metal contact. In one embodiment of the invention, a dimple extends outwardly from the latch dog
member base portion upper surface so as to assist in retaimning the wear block member within the opening 1n the inner
face of the end wall portion.
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ABSTRACT OF THE DISCLOSURE

A latch dog assembly for latching and unlatching a storage bin door includes a
latch dog member having a base portion, an end wall portion, and a cylindrical wear
block member which extends outwardly from an opening on the inner wall of the end
wall member so as to allow a latching cam to properly secure the bin door while
avoiding undesired metal to metal contact. In one embodiment of the invention, a
dimple extends outwardly from the latch dog member base portion upper surface so as

to assist in retaining the wear block member within the opening in the inner face of the

end wall portion.
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LATCH DOG ASSEMBLY

BACKGROUND AND SUMMARY OF THE INVENTION

The present invention relates to latches for containers and more particularty to a
durable latch dog assembly for containefs which meets FDA, USDA, and other
governmental requirements.

Previous door latch assemblies are described in the. following U.S. Patent Nos.:
974 650 to Ford: 2,499,165 to Roethel; 2,970,718 to Jennings; 3,130,855 to Gunn;
3,567,263 to McKinney; 4,896,908 to Kleefeldt; and 5,230,542 to Wiese.

By the present invention there is provided an improved door latch assembly
which is particularly well suited for use with containers having a hinged discharge door
and cam means for latching and unlatching the door.' The latch dog assembiy of the
preéent invention includes a latch dog housing which supports a wear block of UHMW
(ultra-high molecular weight) polyethylene plastic or simiar material. The assembly is
constructed so that pressure of the door cam as well as the presence of a dimple on the
housing retains the wear block in proper position while allowing the wear bloc;k to be
easily removed for thorough cleaning. Operation of the latch dog assembly also avoids
undésired métal to metal contact between the door cam and the latch dog assembly.

Thus it is one object of the present invention to provide a latch dog assembly
with an easily removable wear block so as to allow thorough cleaning and simple

replacement without any special tools.




CA 02284076 1999-09-28 ~

It is another object of the présent invention to provide a latch dog assembly
which will avoid metal to metal contact between the door cam and the latch dog
assembly.

Further objects, features, and advantages of this invention will become more
readily apparent from the following description taken in cbnjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a front view of a storage bin provided with the improved latch dog
assembly of this invention;

. Fig. 2 is an enlarged fragmentary sectional view of the latch dog assembly of this

invention taken alon'g ine 2-2 in FIG. 1;

Fig. 3 is an exploded perspective view of the latch dog housing with wear block
insert;

Fig. 4 is a top view of the latch dog housing with wear block insert;

Fig. 5 is a side view of the latch dog housing with wear block insert;

Fig. 6 is a left end view of the latch dog housing with wear block insert;

Fig. 7 is a rotated perspective view of another embodiment of the latch dog
housing;

Fig. 8 is a top view of the latch dog housing of Fig. 7;

Fig. 9 is a side view of the latch dog housing of Fig. 7;

Fig. 10 is a left end view of the latch dog housing of Fig. 7,
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Fig. 11a is a fragmented top plan view showing the embodiment of the dimple
shown in Figs. 7 through 10;

Fig. 11b is a fragmented front view of the embodirr]ent of the dimple shown in
Fig. 11a;

Fig. 12a is a fragmented top plan view showing a further embodiment of a

similar dimple for use in the present invention; and

Fig. 12b is a fragmented front view of the embodiment of the similar dimple

shown in Fig. 12a.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the embodiment of the invention as shown in Figs. 1 through 12b, there is
provided an improved latch dog assembly, indicated generally at 10 in Fig. 2, which is
shown in Fig. 1 in assembly relation with a storage bin 12 having a discharge door 14
attached by a hinge assembly 16 to a bin wall 18. The bin 12 also has an adjacent wall
20 as shown in Fig. 2 on which a latch dog housing 22 is mounted in a fixed position
‘such as by welding, for example. A suitable gasket 27 is provided at the junction of the
door 14 and the adjacent wall 20.

The door 14 has a pair of raised ribs 15 which can be formed into the door 14
and a reinforcing plate 24 secured to the oﬁter surface 26 of the door 14. Inwardly of

the reinforcing plate, there are located a bolt housing 28, a bushing 30 and washer

member 32.
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A latch boit 34 extends axially through the bolt housing 28 and through the
washer member 32 and has a helical latch cam 36, the cam shape features of which
are conventional, mounted on its inner end and maintaingd thereon in a fixed position
by a nut 38. An enlarged head 35 is provided on the outer end of the latch bolt 34.

. In the embodiments of the invention as shown in Figs. 3 through 10, the latch
dog housing has a base portion 42 and an end wall portion 44. The base portion has a
top 25 and bottom 29 surface and the end wall portion includes an inner 43 and outer
45 wall as well as a top edge 47. The base portion 42 is substantially horizontal and
the base portion top 25 and bottom 29 surfaces are substantially parallel. The end wall
portion 44 is substantially vertical so as to be substantially perpendicular to the base
portion 42. The end wall portion 44 includes a sloped back portion 46 which provides
clearance for the helical latch cam 36 to close the bin door 14 and start rotation to
clamp.

The latch dog housing 22 also includes a cylindrical opening 31 within the inner
wall 43 of the end wall portion for receiving a wear block insert 21. The opening 31 is
formed so as to allow the inserted wear block to extend substantially perpendicularly
‘from the inner wall 43. The wear block insert 21 may be made of UHMW polyethylene
plastic or similar material, for example, and as shown in Figs. 2 through 10, the wear
block 21 is cylindrical so as to allow for simple insertion into and removal from opening
31. The cylindrical shape of the wear block combined aiso allows the wear block to be
rotated within the opening 31 as well as reversed so as to allow for even wear on the
wear block over the course of use. The rotation or reversal of the wear block will not

affect the operation of the latch dog assembly or the amount of wear block surface area

.4 -
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encountered by the cam 36 during operation. Thus, the latch dog assembly of the
present invention effectively prolongs the life of the wear block insert 21 by allowing
rotation and reversal of the wear block insert 21 within inr]er wall opening 31 so as to
evenly distribute the wear to the wear block insert. Additionally, the cylindrical shape of
opening 31 allows the housing to be easily flushed or cleaned so that there are no hard
to reach areas which could ailow residual liquid to stand or accumulate.

As shown in Figs. 4 and 8, the inner wall 43 of the end wall portion 44 extends at
an angle A of about 8 to 15 degrees relative to the transverse axis of the housing 22.
This allows the front face 23 of the wear block to be appropriately angled to allow the
pressure of the latch cam 36 to help retain the wear block 21 in the latch dog housing
22 dUring normal operation. Thus the front face 23 of the wear block 21 will match up
with the angular face or pitch of the cém 36. Also, this'construction assists in providing
close engagement of the cam 36 and its lug 46 with the housing 22 in the closed
position of the door 14, as shown in Fig. 2. The lug 46 on cam 36 serves as a stop
when engaged with the wear block 21.

As shown in Figs. 3 through 12b, a dimple or protrusion 50 extends upwardly
‘from the base portion top surface 25 to further assist in maintainihg the wear block 21 In
place within the inner wall opening 31. The dimple 50 is of sufficient height to allow the
wear block 21 to be easily removed as described hereinafter. in one embodiment of
the invention, the dimple has a height of approximately 0.03 inches. Additionally, the
dimple 50 can vary in shape. For example, as shown in Figs. 3 through 6, the dimple
50 can be round-shaped, or as shown in Figs. 7 through 11b, the dimple can be oval or

bullet-shaped, or as shown in Figs. 12a and 12b, the dimple can be rectangular in

-5-
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shape. In one embodiment of the invention, the dimple 30 is positioned on the top
surface 25 of the base portion 42 at a position proximal to the radially outer edge 54 of
the wear insert. This ensures sufficient contact between the dimple and the wear insert
to allow the dimple 50 to help sufficiently retain the wear block insert within the inner
wall opening 31.

In the embodiment as shown in Figs. 3 through 6, the wear block 21 can be
removed by applying a screw driver or similar tool through an opening 40 in the outer
wall 45 of the end wall portion 44 of the latch dog housing 22. This back opening 40
may be cylindrical, for example, and extends through fhe end wall portion to allow fluid
communication with inner wall opening 31. Such construction provides for easy
removal or replaéement of the wear block 21 without the use of special tools and also
provides for thorough cleaning from the inside or outside of the bin 12. As shown In
Fig. 6, the opening 40 should be of sufficient size to allow a screw driver blade or other
similar implement to be inserted against the back side of the wear block 21 when the
wear block is appropriately positioned within opening 31. In the embodiment as shown
in Figs. 7 through 10, no outer wall opening is provided and, in this embodiment, the
wear insert may be pulled from the housing 22 by clamping with a pair of pliers or by
applying a screw driver or similar tool under the wear block to pry it over dimple 50.

The latch dog housing 22 is preferably constructed of aluminum, stainless steel

or other suitable metal and the wear block 21 is preferably of a low friction material such

as UHMW polyethylene plastic, for example, for sanitation purposes and to reduce

friction between moving parts during operation. Also, the edges 52 of the latch dog
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housing are beveled, as shown in Fig. 3, to remove the sharp edges of the latch dog
housing 22.

In the operation of the latch dog assembly 10, ubgn closing the door 14, the latch
cam 36 clears the latch dog housing 22 as the lower edge of the door 14 engages the
bin wall 18. The bolt head 35 is tightened so as to rotate the bolt 34 and apply the latch
cam 36 to the wear plate 21, which thus avoids any undesired metal to metal contact.
As the force applied to the cam 36 increases, the latch bolt 34 is compressed inwardly
so as to obtain the desired seal for use in FDA, USDA and PHARM environments in
which leakage of the bin contents must be prevented.

What is claimed and desired to be secured by Letters Patent is:
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Claims:
1. A latch dog assembly for a bin used in storing and transporting bulk matenal,

said bin having an opening for discharge of said material and a hinged door for
exposing and closing said opening, said hinged door havipg cam means, said latch dog |
assembly comprising a latch dog housing for mounting in a fixed position in said bin
adjacent said opening, said latch dog housing having a base portion and an end wall
portion, said end wall portion having inner and outer walls and having a substantially
cylindrical opening within said inner wall, said latch dog assembly further including a
substantially cylindrical wear block positioned within said inner wall opening for contact

with said cam means.

2. The latch dog assembly of claim 1 wherein said base portion has substantially

parallel top and bottom surfaces.

3. The latch dog assembly of claim 2 wherein said base portion is substantially

perpendicular to said end wall.

4. The latch dog assembly of claim 1 wherein said wear block is constructea of a

low friction matenal.

5. The latch dog assembly of claim 4 wherein said wear block Is constructed of

UHMW polyethylene plastic.
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6. The latch dog assembly of claim 1 wherein said end wall portion inner wali

extends at an angle of approximately 8 to 15 degrees relative to the transverse axis of

the housing.

7. The latch dog assembly of claim 2 wherein said base portion top surface

further includes a dimple extending outwardly therefrom so as to retain said wear block

within said inner wall opening.

8. The latch dog assembly of claim 7 wherein said dimple is approximately 0.03

inches in height.

9. The latch dog assembly of claim 7 wherein said dimple is substantially

rectangular in shape.

10. The latch dog assembly of claim 7 wherein said dimple is substantially

circular in shape.

11. The latch dog assembly of claim 7 wherein said dimple is substantially oval

or bullet-shaped.

12. The latch dog assembly of claim 7 wherein said wear insert has a radially
outer edge and wherein said dimple extends outwardly‘ from said base portion top

surface at a position proximal to said wear insert radially outer edge.

-Q-
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13. The latch dog assembly of claim 1 wherein said latch dog housing is formed

of aluminum.

14. A iatch dog assembly for a bin used in storing and transporting bulk
material. said bin having an opening for discharge of said material and a hinged door
for exposing and closing said opening, said hinged door having cam means, said latch
~dog assembly comprising a latch dog housing for mounting in a fixed position In said
bin adjacent said opening, said latch dog housing having a base portion and an end
wall portion, said end wall portion having inner and outer walls, and having an opening
within said inner wall, said base portion having substantially parallel top and bottom

surfaces. and with said base portion being substantially perpendicular to said end wall

portion.

15. The latch dog assembly of claim 14 further including a substantially
cylindrical wear insert positioned within said inner wall opening for contact with said

cam means, wherein said inner wall opening is substantially cylindrical in shape.

-10 -
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