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DOOR LATCH MECHANISM

Huzh W. S&nford KEnoxvilie, Tenrn., assrgnor m'
The Sanford Imrestment Company, Wilming-
ton;, Del;; a: corporation of Delaware |

Orlglnal application April 16, 1945, Serial No.
- 588,577. Divided and this apphcatmn Apml 8,

1949 Serml No. 86,301

12 Cﬂa,rms
o 1 |
This invention relates {9 ‘improvements in
door latch mechanisms, particularly for mine
cars and other conveying devices having drop bot-
tom doors for the discharge of lading therefrom.
This apphco,tlon is a division of my prior ap-
.phoatlon for Door Latech Mechanisms, Ser. No.
588,577, filed April 16, 1945. It is also.an improve-
ment on the latch devices set forth in my prior

applme,tlon Ser., No. 432,341, filed February 25,
1042, now Patent No. 2,399, '708 csranted May 7,

1046,
In the door latch mechamsms set forth in my

prior patent, the latches that support the free

edge of the door were mounted at transversely
spaced points on opposite sides of the . longi-
tuomal center line of the car in positions to en-
gage and support the- free- edge of the door. In
that apphcatmn and patent the latehes were
adapted to be engaged directly by the tripping de-
vice mountecl in the trackway, to release the same
from engaged position. The latches were either
- fixed to the cross-shaft or free thereof.

- An obJeot of this invention is to improve the
construction of the latch mechanism, in which
ohe or both latches-is mounted: on the cross shait
for freedom of movement with respect thereto
in cne dlre.._,tmn except as such resistance may be
offered. to the movement by friction or & spring,
but-in which. movement of the shaft will operate
the latech to release it from the door.. Therefore,
the latch has lost motion. with respect to the

shaft, so-as to ke free to move only in one drreo-.

tion: with resrect thereto. wrthout moving the
shaft or the other latch mounted thereon How-

ever, when. the roek shaft itself is rotated, both
latch hooks must move from their door support-'-

ing positions into their door. releasmg posmons

A further object of the invention is to provide

for the locrrmg of the latch hook against releas-
ing: moaovement whereby- to make. 1t 1mp0351b1e for
the. doors to- drop when. the car is in tranmt
This is desirable partloula,rly when workmen are
riding in the cars, as-may be done occasionally in
transporting workmen into and out-of the mine.

I have provided a. supporting. member for the
latoh hook which is rotatable with. the hoock
in moving to a released position, and has means
for locking this supporting member against turn-
ing movement so as to hold the hook against re-
leasing action, whereby the latch hook will be re-
tamed in its latehed position. =

‘The invention is shown applled to & mme car

as the preferred application theresf, m the ac-

companying drawings.in which:

" Fig, 1 is a side elevatlon of the mme car and
Iateh trippmg meohamsm ’
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“der.

Fig. 2 is g side elevation, partly in section, show=
ing the mounting of the latch hook on the fock-'
uh&ft |

Hjg, 3is a detalled srde elevatlon of 2 portlon of
the car, showmg the cross shaft lock mecha- |
nism;

Fig. 4 is & transverse section- therethrough on
the line 4—4 in Fig. 3, showing the device in its

locked po&twns
Fig. bis g similar view show.lng the lock means

in released position; and" 4
Fig. 6 is a partial top plan view of the car

~showing the mounting of the latches.

This invention is shown as applied to a r‘r;frne
car of the general type set forth iIn my prior

patent, No. 2,001,471, granted May 14, 1935, adapt-

ed for conveying coal or other loose lading -irom
a receiving point to a tipple or other point of
discharge.  The mine car is - shown to be of the
4-wheel type, having three drop bottom doors
interconnected for release in one-two-three or-
This application of the invention 15 used,
however, merely for the purpose of illustration,

~and it is evident that the subject matter of this
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invention may be applied to other types of cars,
vehicles, and drop bottom conveyors in' general,

wherever it may be desirable to release bottom
doors for dropping, in which the principles of this
invention may be applicable. -

The general structure of the car illustrated
comprises a car body formed of side’ ahd. end
walls § and 2, rigidly secured together, the side
walls | rising from o pair of oppositely disposed
side sills &, .connected together at the ends of the
car by means of combined end-sﬂls and bump-
ers, demgnated generally at 4 and supported by
bumper plates 5. The side and end-sills 3  and
£ comprise the frame structure of the car for
supporting the lading body- thereof, and between
which is a bottom cpening designed- generally for

discharge of the lading . therethrough. |
The car is supported upon wheels 6 and axles

7 connected with- the side sills: 3: The wheé€ls
6 are adapted to: travel on a tra,ck formed by a
pair of laterally spaoed ralls mdloated generally

at R. |
" The car is showrl of the oharacter prowded

- with three drop bottom doors adapted for: dis-

- of the car.

charge in one-two-three crder from-front’ to-rear
‘These doors are. demgnated respec-
tively by the numerals 8, 9 and 0. The for-
ward- door 8 is. plvotally supported at its- for-
ward édge on a hinge rod I1I, ‘while ea,oh of- the
middlée and rearward doors 9 and (0 is. slidably

s and pivotally mounted on a hinge rod: (2 extend-__
ing between the frame stricturés at opposite




2,624,292

3 -
sides of the drop bottom opening. Any other
suitable door construction or arrangement may
be used as desired.
The extreme forward edge of each of said doors
2 and 10, when in closed or latched position, pro-
jects laterally from the hinge rod (2, and is

adapted to support the free edge of the next
forward door. Then upon release of the rear-

ward door, it may drop sufficiently to drag and
move bedily rearward, thereby releasing the free

edge of the middle door which will likewise drop
and release the free edge of the forward door.
'This occurs usually just before the car reaches
the tipple or bin, and permits dropping of the
forward door in the bin for discharge of the
lading thereon, as soon as room enough is pro-
vided In the bin therebeneath. The other doors
drop in succession during the continued forward
movement of the car over the bin or tipple in

one-two-three order from front to rear of the :

car. |
After dumping in passing over the bin or tipple,

the doors are adapted to be closed by the usual
door-closing rails located in the track. The doors

may have indentations (3 in the under
faces thereof to ride on the door-closing rails,
which indentations would extend transversely of
the doors throughout substantial portions of
the width thereof. The doors are thus moved

successively about their hinge rods to their

closed positions, and the middle and rearward

doors are pushed forward into wedging relation

with the next forward door, adapted to be latched
in cleosed position. |

The foregoing car structure, to which this in-

vention is shown applied as hereinafter described,

15 set forth more in detail in my prior patents,
No. 2,001,471, May 14, 1935, and No. 2,036,644,
April 7, 1936, to which reference is made for a
more complete illustration of the structure there-
Of. |

As shown in Figs. 1 and 2, provision is made

for latching the free edge of the rearward door

[0 in closed position, thereby holding the sev-
eral doors closed, to retain the lading in the
car until the latching means is released for
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dumping. For this purpose, I have provided on -

the free edge of the rearward door 19, one or

more‘supporting trunnions {4, one for each latch
0f sald door. I prefer to yse g pair of latches,

50

each designated generally by the numeral {5

and spaced apart transversely of the car, sym-
metrically with respect to the longitudinal cen-

ter of the car. The latches {5 are pivotally

mounted on a cross shaft or rockshaft 1T sup-
ported by brackets 18 secured to the adjacent
bu:tpper plate § of the car. Each of the latches
15 is preferably so constructed, or spring-pressed,
as to be disposed normally in its door supportinge
position, or to return thereto automatically when
disengaged for release of the lading.

Bach of the latches {5 is provided with a seat
19 at the forward face thereof in position to
receive the end of the adjacent trunnion i4 at-
tached to the free edge of the rearward door i,
Ef_lfél of the latches 15 ig provided, preferably,
with g

jecting through 2 slot in the adjacent portion of
the end-sill plate 5. |

The latches 15 are interposed between the free
edge of the rearward door 10 and the adjacent

end-sill structure 4, underneath a deflector plate
29 secured to the adjacent end wall 2. 'The

latches 15 are so constructed and arranged that

1 .

lateral pin 20 attached thereto and pro-

they are disposed wholly above the lower edges

4 _
of the end-sills 4 of the car, and also, preferably,
above the lower face of the rearward door, in
protected positions. This prevents disengage-
ment of the latches or damage thereto in the
event of wreckage of the car or from contact
with cobstructions in the trackway, as might oc-

cur in a mine, thus assuring adequate protection

of the latches to maintain these in proper opera-
tive positions.

Hach latch {5 is so mounted in protected posi-
tion between the door 10 and the bumper 4 that
a tripping space is provided between said door
and the latch 15 in latched position for entry
of a tripping arm therebetween.

While any suitable form of tripping mechanism
may be used, as desired, for releasing the latches
{5, the form shown in Fig. 1 includes tripping
mechanism generally of the form set forth in my
prior application, Ser. No. 588,577, wherein a trip-
ping arm 31 is adapted to engage and release each
of the latch hooks 15, normally being urged into
engagement therewith by a spring 42 connected
therewith. The tripping arm is of the hook type
as shown in said application, and therefore the
latch hock 135 is provided with a notch 25 in the
forward face thereof in position for engagement
by the hook of the fripping arm. A contact mem-
ker 32 is connected with the tripping arm 31 in
position to follow along the under surface of the
car In pearing engagement with the bottoms of
the doors, to raise and lower the tripping arm as
the car moves thereover, substantially as de-
scribed more in detail in my application above
mentioned. | | - |

It may be desirable under some circumstances
to release the latches manually, or by external
Imeans, to open the bottom doors and dump the
lading, as when the car is standing still on the
trackway. This may be done by extending the
lateh supporting shaft through one of the side
flare plates of the car body to a point externally
thereof, as shown for instance in Fig. 4. The

-shaft 11 that supports the latches is preferably

round between the side wall flare plates I, but at
least one end of this shaft (7 is preferably extend-
ed through the flare plate { to a point externally
of the confines of the car body. At this point,
the shaft extends through a bearing box 57 se-
cured to the inner face of the flare plate | at a
point where it is protected beneath the deflector
plate, as will be evident from Fig. 4. The bearing
hox &1 has its outer end so constructed as to con-

- form to the inner face of the flare plate I, as
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shown in Fig. 3, and may be welded or riveted to
the flare plate and form a journal for the end of
the cross shaft but at a point where it is out of
contact with the lading. |

The projecting end of the shaft 1T is shown
as square in cross section, as indicated at 58, al-
though the shape thereof may be of any desired
form. This squared end is adapted to receive
an ordinary hand crank or other element which
may be applied thereto for rotating the shaft 171
in counter-clockwise direction to cause release of
the latches 15 when this may be desired, at a

point externally of the car body. Thus the door

may be unlatched manually without movement
over the fripping mechanism, as is desired fre-
quently. |

The latches 19 are loose on the shaft 17 for in-
dividual respective actuation as described above.
I have provided some lost motion between each
latch 1% and the shaft IT, as shown in Fig. 2. The
hub of the hook is journaled on the shaft but is
provided with slots $9 therein receiving a locking
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pm 56" whmh extends through the slots and
| through the CTOSs shaft i1 to secure each of the" |
| Iatclr hooks to the-shaft. Then,-in order to re-
lease both heoks by rotation of g single shaft the
rotatmn of: the shaft must contmue to take place-

A

to an extent sufficient to take up this Jost motion

Drowded by the slots .:5 and continue-to an ex-

tent where both hooks will be released a:od un-
latched successwely or simultaneously. =

Itisoften lde31rab1e to lock the latch mechamsm‘_

10

agamst accu:lentai release espeelally When work-

men are 1'1d_1ng in the car, for Whlch purpose I
have provided a locking device as Shown in Figs.
3, 4 and 5. This is used 1n connectlon W1th the

squared end 58 of the cross shaft iT aft a pomt |

= ™ ®

externally of the side flare plate I, and- the lock-~
ing devme is" preferably supported by the ﬁare

plate
In the form shown the loclung device is car-

11ed by a bracl«'et 59 Welded or ethermse rlgldly'

fixed to the outer- face of the flare plate and hav-

inga stub: shaft G&Journaled therein. One end of
the stub shaft 6 l has fixed theretoa locking mem-
bher 61 dlsposed on one 51de of t"le bracket 59 in

position to be-turned up between the bracket 59

and- the adJacent face of the squared end 58 of

the shaft 17 to hold the shaft against turning

movement. - The 0pp051te end of the stub shaft g0
has fixed thereto a crank: member §2 carrying &

handle 63 thereon for manual shlftmg of the lock- ¢
’I‘hzs crank 62 should be con-

ing member 6.
suierably heavier than the locking member 61, so
that normally it Wlll tend to rotate downward to
the pomtmn shewn in Flg 4. heldmg the lockmg

member in its lockmg posmmn

the: doors.
When the car gets to the aumpmg bin, or 11; is

desired to release the locking means, it is neces-
sary merely to
tion shown in Fig. 5, where it will be supported by
a, stop 64, thus holding the locking member 61 out
of engagement: with the squared end 58 of the
cross shaft 17. This will leave the shaft free for
turning movement: by the tripping mechanism,
allowing the dumping of the lading automatically

in the manner described above. It will be evident
that the locking mechanism may be used when

desired: and vet it may be retained in operative

The paris are

thus disposed- when the caris in transit and it is
- not desired’ te actuate the latehes for release of

rotate the crank 62 to the posi-

20
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posﬂsmn when not required, ::u].IOVfll_g dumpmg of

the car automatically.
The locking mechanism and squared end of the

shaft may be protected by an extended portion €5
on the bumper structure, shown in ¥ig. 4, against
injury thereto.

The latch hooks 15 are supporied on the rock-
shaft 11 for freedom of movement in one direc-
tion - with respect thereto, as described above.
The pin 58 not only prevents movement of each
1atch hook in one direction with respect to the
shaft, but also prevents movement of the latch
lengthwise of the shaft. The forward movement
~of the latch hook with respect tc the shaft {7
is substantially as shown in Pig. 2, but the rear-
ward movement is free except for the resisting
action of the coil spring bearing on fthe latch
until the back face of the latch hook strikes the
end-sill plate 5.
tively free of the rockshaft {7 so as to be capable
of moving backward independently thereof to

provide means by which, if one latch hook is

struck by an object on the track and is forced

backward into its door releasing position, the
other latch hook will not be moved backward in

Thus the latch hook is rela-~
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6
the same manner-but: will' continue:to" support
the edge of the door under such circumstances.
Tt is-also- arranged however, SO that when the
1ockshacft 1T is rotated both hooks are moved
back - from: thelr deor supportmg pomtlons into
their door releasmg IJGSI'GIOI]S ‘Thus the-door will
not: be ‘reléased if one: of the latches should be
moved- accldentally to its: released p051t10n and
vet both latches will-be ‘moved to door releasm g
pomtmns when the rockshaft itself is moved.

While the invention has been illustrated. and

deseribed in one embodiment, it is recognized that

vanatmns and - changes may’ be made therein
without: departing from the mventlon except aaf-
speclﬂed in the clauns -

T elalm |

1. In-a dumpmg conveyanee having a lading
hody with a drop bottom door and a plurality of

lateh hooks for- supportlng an edge of" the deor-

8 cross’ shaft mounted: on the: conveyance: and
eupportmg the heoks thereon means- mountmg.- |
the hooks on the cross shaft for freedom of move-
ment of the hooks with respect thereto in one
dlrectmn and for pomtwe movenment of the ‘hooks
upon rotation: of the-cross shait in one direction;
and resilient:means acting on the hooks normally
tendmg to tuTn sald hooks m one dlrectmn there-
On

2. In a dumpang canveyance having a ladmg

body Wlth a-drop bottom: door and a plurality of
lateh hooks: for- supportmg an edge of the door,

a cross' shaft mounted on the corm..yanee and
supporting the hooks thereon means for provid-
ing lost motion between the heoks and said shaft,

- and resilient means acting on the hooks normally
| tendmg te turn sa1d hooks in: one dlrectmn there-

on.

3. In a dumpmg conveyance:- havmg a ladmp'
body with a drop bottom door and s plurality of
latch hooks for supporting an edge of said door,
a cross shaft mounted  on- the conveyance and
supportmg the hoeks thereen means connected
with the cross shaft for rotatmg said shaft,
means for sécuring the hooks on the shaft: for
movement of the hooks to released pee1t10ns upon
rotation. of the shaft in one dlrectmn means
connecting the hooks with the shaft for free-
dom. of movement of the hooks relative thereto

in one direction mtheut movement of the shaft,

and resilient means acting on the hooks normally
tendmg to turn sald hooks m one dlrectmn the1 e-
o1, |

4. In a dumping conveyance havmg a lading
body with a drop bottom door and a plurality of
latech hooks for supporting an edge of said door,
a cross shaft mounted on the conveyance and

supporting the hooks thereon, means connected .

with the cross shaft for rotating said shaft,
means for securing the hooks on the shaft for
movement of the hooks to released positions upon
rotation of the shaft in one direction, and a pin
and slot connection between each of the hooks
and shaft for freedom of movement of the hooks
with respect to the shaft in one direction.

5. In a dumping conveyance having a lading
body with a drop bottom door and a plurality of
latch hooks for supporting an edge of the door.
a cross shaft mounted on the conveyance and
supporting the hooks thereon, each of said latch
hooks having a hub portion mounted on the
cross shaft and having a slot therein, and a pin
fixed to the cross shaft in the slot for providing
9, lost motion connection between each said latch
hook and the shaft.

6. In a dumping cenveyance including a lading
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- Body having -a drop bettom door and a latch for
supporting the door and movable to release the
door for dumping, a cross shaft supporting the
Jatch and having an end portion projecting
through a side wall of the lading body, a hearing
box fixed to said side wall and journaling said

end portion of the shaft therein, said shaft hav-

“ing a handle-receiving portion thereon external-
ly of said:-side wall in position for enga,gement
to release the latch manually.

7. In a dumping conveyance mcludmg a lading

hody having a drop bottom door and a latch for

supporving the door and movable to release the
door for dumping, a cross shaft supporting the
latch and having an end portion projecting
through a side wall of the lading body, a bearing
box fixed to said side wall and journaling said
end portion of the shaft therein, said shaft hav-
ing g flattened portion externally of said side wall,
and lock means mounted on the conveyance in

position to engage said flattened portion and to

hold the shaft against rotation.

8. In a dumping conveyance including a lading

body having a drop bottom door and a latch for
supporting the-door -and movable to release the

10

15

20

door for dumping, a cross shaft supporting the -

latch and havihg an end: portion projecting
through a side wall of the lading body, a bearing

box fixed to said side wall and journaling said

end portion of the shaft therein, said shaft hav-
ing a flattened portion externally of said side wall,

30

and lock means mounted on the conveyance in

position to engage said flattened portion and. to

hold the shaft against rotation, said lock means

inciuding a locking member pivotally mounted
on the conveyance for swinging movement into
and out of engagement with the flattened portion
of the shait, and a crank member connected with
the locking member for swinging said locking
member, - |

9, In a dumping com'eya‘me including a ladmg
kody having a drop bottom door and a latech for
supporting the door and movable to release the
cdoor for dumping, a cross shaft supporting the

Jatch and having an end portion projecting exter-

nally of a side wall of the lading body, said shaft

- having a flattened portion externally of said side

40
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wall, and lock means mounted on the conveyance

in position to engage said flattened portion and-

to hold the shaft against rotation.
10. In a dumping conveyance including a ladmg
body having a drop bottom door and a latch for

20

8
supporting the door and movable to release the
door for dumping, a cross shaft supporting the
latch and having an end portion projecting exter-
nally of a side wall of the lading body, said shaft
having a flattened portion externally of said side
wall, and lock means mounted on the conveyance
in position to engage said flattened porticn and
to hold the shaft against rotation, said lock
means including a locking member pivotally
mounted on the conveyance for swinging move-
ment into and out of engagement with the flat-

tened portion of the shaft, and a crank member

connected with the locking member for swinging
said locking member. -

11. In a dumping conveyance having a lading
body with a drop bottom door and a plurality of
latch hooks for supporting an edge of said door, a
cross shaft mounted on the conveyance and sup-
porting the hooks thereon, means connected with
the cross shaft for rotating said shaft, means for
securing the hooks on the shaft for movement of
the hooks to released positions upon rotation of
the shaft t in one direction, a pin and slot connec-
tion between the heeks-and_'shaft for freedom of
movement of the hooks with respect to the shaft
In one direction, and a spring bearing against
each hook tendmg to hold the hook in one ex-

treme position with the pin at one end of the slot.

12. In a dumping conveyance having a lading
body with a drop bottom door and a plurality of
latch hooks for supporting an edge of the door, a
cross shaft mounted on the conveyance and sup-
porting the hooks thereon, each of said latch
hooks having a hub portion mounted on the cross
shiaft and having g slot therein, a pin fixed to the
cross shaft in the slot for premdmg a, lost motion
connection between each said latch hook and the
shaft, and a spring beanng against each hook
tendmg to hold the hook in one extreme position
with the pin at one end of the slot.

HUGH W. SANFOR .
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