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ENTERPRISE RAILWAY EQUIPMENT COMPANY, OF CHICAGO, ILLINOIS, A COR-

PORATION OF ILLINOIS.

CAR-DOOR-LOCKING MECHANISM.

Application filed August 26, 1921. Serial No. 495,665,

This invention relates to improvements In
car door locking mechanisms.

One object of the invention is to provide
a door lock or latch arrangement for a rail-

5 way car which is of simple form, relatively
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inexpensive to make, apply and maintain,

and which will always insure the doors being
fully closed when locked to thereby prevent
leakage of the contents of the car while in
transit. -

Another object of the invention is to pro-
vide a door locking mechanism which elimi-
nates the use of chains or equivalent flexible
connections, and which is so arranged that,
as the doors are pushed or kicked to closed
position, the mechanism will automatically
lock or latch the doors in their final closed
position. 4

Other objects of the invention are to pro-
vide a mechanism of the character indicated
in the preceding paragraphs wherein is em-
ployed a locking or latching element proper
which is positively held in operative position,
which may be positively disengaged to re-
lease the doors, wherein the release of -the
mechanism may be effected from either side
of the car, and, in some instances, wherein

the mechanism 1s duplicated at opposite ends’

of the doors or opposite sides of the car with
uniform simultaneous operation thereof.

Other objects of the Invention will more
clearly appear from the description and
claims hereinafter following.

In the drawings forming a part of this
specification, Figure 1 1s a side elevational
view of a portion of a hopper car showing

one formi of our invention in connection

therewith, the parts being in the condition

assumed when the doors are in closed posi-
tion. Iigure 2 is a vertical section on the
line 2—2 of Figure 1. Figure 3 is an eleva-
tional view of a part of the structure shown
in Figure 1 illustrating the
volving an adjustment of the latching or
locking member proper. Figure 4 is an
elevational view of the structure shown in
Figure 3 taken at right angles thereto. Fig-
wre 5 is a side elevational view of a portion
ot a hopper car illustrating another embodi-
ment of our invention. Iigure 6 is a verti-
eal sectional view taken at the center of a
car showing a part of the arrangement llus-
trated in Figure 5. TFigure 71s a vertical
transverse sectional view of a hopper car

modification in-

embodying the construction shown in Fig-
aves 5 and 6. Figure 8 is a part elevational
view, part vertical sectional view correspond-
ing to Figure 6 illustrating another embodi-
ment of the invention. And Figure 9 is an
elevational and sectional view of the struc-
ture shown in Figure 8 at the center of the
car.

Referring first to the construction illus-
trated in Figures 1 and 2, the type of car
shown in these figures is one having hoppers
transversely alined, one on each side of the
center sill construction of the car. As cus-
tomary, such hoppers are formed with sub-
stantially triangular outer side sheets 20
which slope slightly inwardly and down-
wardly toward the center of the car. Each
such Topper is also provided with a down-
wardly sloping hopper bottom sheet, as in-
dicated at 21, and the opening of each hop-
per, on each side of the car, i1s adapted to
be closed by a hopper door or member 22
pivotally mounted to swing about its upper
edge on an axis extending transversely of
the car, as indicated at 23. As customary
in this type of car, the transversely alined
two doors are adapted to be simultaneously
operated by means of a suitable cross-brace
extending along the free edges of the doors,
such a brace being shown at 24, the same
being of channel formation. Ordinarily,
there will be a brace for the lower edge of
cach hopper bottom sheet 21, as indicated
at 25. - :

In carrying out our invention, we employ,

broadly, a locking element or latching ele-
ment proper, as indicated at A, pivotally at-

‘tached to the outer edge of each door 22; a

fixed locking element or bracket B, applied
to the outer face of each outside hopper sheet
20; a pivoted wedging or camming element
Cco-operable with each pivoted latching
element A; and a shaft D extending trans-
versely of the car and on which said wedg-
ing or camming elements C are rigidly se-
cured. ;

Each latching element A consists of an
elongated arm 26 pivotally attached by a
suitable bolt or pivot 27 to a bracket 28 car-
ried by the channel brace 24. At its free
end, the element A is formed with a cam
edge 29, and, inwardly thereof, with a second
cam edge 30. At the inner edge of the cam
edge 30, said element A is provided with a
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fange 34

Jatehes A into proper position so a

ing
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sides of the hopper bottom sheets 21.

ments C-is preferably

2

shoulder 31 extending substantially at right
angles to the longest dimension of the ele-
ment A.  In addition, the element A, ad-
jacent its pivotal point, is provided with a
lug 32 on the undni side thereof which is
a uapted to co-operate with the underface of
the web of the channel 24 to limit the swing-
ing movements of the element A about its
pwotal axis, for the purpose hereindfter de-
scribed.

Hach bracket B comprises a suitable web
or flange 33 a d‘lp’uno it to ‘be viveted to the
sheet 20 of the hopper and also with a lat-
erally extended subst :mmuy right angular
, which provides a Face or shoulder
35 also L\tencuro substantially at right
an01ee to the lonoest dimension of the ele-
ment A when the latter is in operative posi-
tion.

In closing the doors of a hopper car of the
type shown in Figures 1 and 2, where no
chain or other flexible winding arrangement
is .employed, it is customary for the < opera-
tors to push the doors to closed position
or to kick them to clo%eu position. By ar-
ranging the lug 32 of each element A as
shown, the elements A are prevented from
swinging, under the influence of gravity, to
a dependent position, and, on the contrary,
are so limited in their movements that the

cam edges 29 thereof will always lie in the

path of the edges 36 of the fixed locking
elements B, so that, as the doors Approach
closed position, the cam edges 29 will ride
up .over-the edges 36 and thereby guide the
to hook
the shounlders 31 over the shoaldefs 35.

The shaft D is mounted in suitable bear-
brackets 8737 secured to the under
Said
shatt is squared at both ends, as indicated
at 38-—38, .so that it may Dbe operated with
equal facility.on either side of the car. The
casings or wedging elements O ave rigidly
cecured to the shaft D in planes outside of
the said hopper sheets 20 and in line with
the latching elements A. Xach of said ele-
in the form of a cast-
ing having an outer web 89, a transversely
extending bottom flange 40, a transversely
extending top flange 41 and a connecting
flange 42. The top flange 41 is specially
formed and preferably of the contour best
shown in Figure 1, so that the portion 41>

thereof is. adapued to udﬂ over and wedge

against, or cam against, the upper surface
430t the latching element A. Torwardly of
the portion 412, -the ﬂdnoe 41 is somewhat
fiaved, as indic ated at 41° so as to provide
aniple clearance when swinging over the
top edge of the latching element A. With
this construction, it is evident that, as the
camming elements C are rotated counter-
clockwise, they positively force or jam the
elements A into full locking engagement

.in Tigs. 3

ably mounted in a laterally
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with the fixed locking or latching ele-
ments B.

At its outer or free edge, the bottom flange
40 of each element’ C ig formed with a round
enlargement, as indicated at 44, .this enlarge-
ment being so loented that, as the shaft D
with the elements C thereon is rotated in a
clockwise direction, said enlargements 44
will engage the cam surfaces 30 of the latch-
ing eclements A and thereby positively lift
off or disengage the pivoted latching ele-
ments from The fixed latching clements B.
It will be noted from an 11,spect*on of Fig.
g Umf the bearing proper of the bracket 3
and e b of the elements ¢ are formed
with -adjacent faces 90 which ave slightly
separated when the e]ement C isin its opera-~
tive position, said faces 90 extending in a
plane slightly tilted to the axis of the shaft
. When the element C is rotated to release
position, said opposed surfaces 90 will come
together:and are adapted to‘frictionmﬂy hold
the shaft D temporarily in its release, or
inolj)m'at-iv posmcn.

From the preceding description, it will
seen that the airangement shown in Fig-
es 1 and 2 i qutomzwtlcﬂly self-engaging

as the doors are pushed to closed Dosmon,

1t the latching elements A will ‘be posi-
ively cammed or jammed to fully oper-

t ve posxﬁon when' the shaft D ig rotated

n a counter-clockwise direction; and that
he latching elements A arve adapted to be
simu 1“meomiy and positively released from

be
ur
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ier side of the car.

eieumo nc xt to the constiuction shown
3 and 4, the latching element A’ is
ot swbsmntlallv the saine form as that shown
in Figure 1, except that it is provided with
a ﬂneac ed qua“ﬂ’ 45. The latter is adjust-
stended block
46, which, in tutn, is plvotally mounted on
a two-beari ing .bracket 47 adapted to be se-
cured to the cross-brace connecting the two
doors. The adjusted position of the latch-
ing element A’ on the block 46 is maintained
by suitable nuts 48—48. At its inner end,
the journal portion of the block 46 is pre-
vmed with a transversely extending heavy
pin 132 which not only serves to plevent the
block 46 from coming out of its bearings,
but also is wdc.pheu to engage with the chan-
nel brace 124 and limit the swinging move-
ments.of the latch A’ in the same manner
as uoes the lug 32 on the latching element
A. By means of the threaded adwstable
shank, it is evident that any wear on the
parts of .the co- opemtmo latching elements
may be compensated for by adjustmo the

ithe
1

nuts 48, as will be understood.

In the construction illustrated in Figures

5, 6 and 7, we have shown only one Tatch-

Ing element proper A® the same being piv-

otle supported on a smtable bearing brack-
et 828, which is secured to one of the chan-
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nel cross-braces 394 connecting the two
transversely alined doors 322. Said latch-

ing element A? is secured to a shaft D3,

which is extended transversely of the car
and has squared sections 338 at each end
so that it may be operated from either side
of the car. At one end, as shown in Fig-
ures 5 and 7, said shaft D?® has rigidly se-
cured thereto an arm 60 with which is acdapt-
ed to co-operate a sector-like camming ele-
ment C? pivoted at the side of the hopper
similar to the camming element C. The
latching element A® has a cam edge 329
adapted to co-operate with the fixed latch-
ing element B* when moving to closed po-
sition, as will be understood.. In the con-
struction shown in Figure 6, the latching
clement A® is limited in its swinging move-
ments about its pivotal axis by means of
the two channels between which 1t is lo-
cated, so that the cam edge 329 will always
travel in the path of the fixed latching ele-
ment B? to iusure proper guiding of - the
parts into co-operative relation. L

Tn the construction illustrated in Figures
8 and 9, the arrangement is substantially
the same as that shown in Figures 5, 6 and
7, except that the single latching "element
A* located at the center of the car beneath
the center sill construction and between the

‘two hoppers is pivotally mounted by a pin

or stud 70 on a bracket 71 instead of on
q shaft. Other differences are as follows:
Pivotally mounted in snitable brackets se-
cured to rigid portions of the hoppers is a
transversely extending shaft D% the latter
having squared ends so that it may be oper-
ated from either side of the car. . Secured
to the shatt D, centrally thereof, is a wedg-
ing or camming element C* of arcuate form
through a slot 72 in the
latching element A% The prong or point
73 of the element C* is adapted to wedge
or cam over a rounded shoulder 443 formed
on the latching element A* The latter is
provided with an enlarged free end provid-
ing a camming face 429 adapted to ride up
over the shaft D* to bring the parts into
operative relation. The latching -~ element
A* is provided also with a depending shoul-
der 431 adapted to hook over and lock
against the shaft D% The enlarged end of
the latch At is slotted at the bottom there-
of so as to provide a substantially horizon-
tally extending shoulder 430 with which is
adapted to engage the radially extending
choulder 444 on the element C* to positively
disengage the latching element At from the
chaft when the latter is rotated in a coun-
tor-clockwise direction. As in the case of
the construction shown in Figures 5-and 6,

the latching element A* is Iimited in its

swinging movements about its pivotal axis

by reason of the two channel braces between

g ]
which it is mounted, as clearly shown in
Figure 8. ﬁ

We have herein shown and described what

we now consider the preferred manner of
carrying out our invention. We are aware,
however, that many changes in the details
of construction and arrangement of parts,
particularly with respect to the use of either
a single latching element at the center of
the car or duplicated elements at each side

of the car may be made without departing

from the spirit of the invention. All
changes and modifications are contemplated
that come within the scope of the claims ap-
pended hereto. '

We claim:

1. In a car having a fixed member and a
door member pivoted to swing about an axis
extending transversely of the car, the com-
bination with an element having a fixed
shoulder mounted on one of said members;
of a second shouldered. element pivotally
mounted on the other of said members to
swing about an axis paralleling the pivotal
axis of the door member and ~cooperable

with said first named shouldered element to '

lock the door in fully closed position, said
pivoted locking element having a cam edge
at the free end thereof cooperable with said
first named shouldered element and by

which the two elements are guided into co-

operative velation as the door member 18
swung to closed position; means, operable
from either side of the car, for effecting- dis-
engagement of said two shouldered ele-
ments by positively imparting pivotal move-
ment to said second named element, and
means limiting the movement of said pivot-
ally mounted element to a predeterined po-
sition when disengaged from -said element
having a fixed shoulder such that, the said
cam edge of said pivoted element will neces-
sarily engage said element having a fixed
shoulder and be guided thereby as the door
member is moved to closed position.

9. In a car having a fixed member and u

pivoted door member, the combination with

an element having a fixed shoulder mount-
ed. on one of sald members; of a second
shouldered element pivotally mounted on
the other of said members to swing about
an axis paralleling the pivotal axis of the

‘door member and co-operable with said
first-named shouldered element to lock the

door when the latter is in closed position;
and means mounted on said member carry-
ing the fixed shouldered element, operable
from either side of the car, for swinging
said pivoted locking element about its piv-
otal axis to thereby disengage it from the
other locking element.

8. In a car having a fixed member form-
ing a part of a hopper, and a pivoted door,
the combination with a shouldered element
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rigidly mounted on said fixed part of the
ar; of a cross brace mounted on said door;
a  second shouldered element pivotally
mounted on said cross brace and adapted to
swing about an axis parallel to the pivotal
axis of the door, said pivoted element being
adapted to engage said fixed shouldered ele-
ment and lock the door in fully closed posi-
tion, said pivoted element having a cam edge
at the frec end thereof adapted to co-opei-
ate with said fixed element in guiding the
two elements into operative relaticn as the
door is closed: and means for limiting the
swinging movements of said pivoted element
about its axis in a plurality of directions
by abutment with said cross brace to there-
by maintain said cam edge in the path of
the fixed element during the closing move-
ments of the door.

4. In a car having a fixed member form-
ing a part of a hopper, and a pivoted door,
the combination with a shouldered element
rigidly mounted on said fixed part of the
car; of a second shouldered element pivotal-
ly mounted on the door and adapted to
swing about an axis parallel to the pivotal
axis of the.door, said pivoted elsment being
adapted to engage said fixed shouldered ele-
ment and lock the door in fully closed posi-
tion, said pivoted element having a cam edge
at the free end thereof adapted to co-operate
with said- fixed element in guiding the two
elements into operative relation as the door
is closed; means for limiting the swinging
movements of said pivoted element about its
axis to theveby mamtain said cam edge in
the path of the fixed element during -the
closing movements of the door; and means,
operable from either side of the car, for
disengaging said elements by positively im-
parting pivotal movement to said pivoted
element.

5. In a car having a fixed member form-
ing a part of a hopper, and a pivoted door,
the combination with a shouldered element
rigidly mounted on said fized part of the

car; of a second shouldered element pivotal-

ly mounted on the door and adapted to
swing ahout an axis parallel to the pivotal
axis of the door, said pivoted element being
adapted to engage said fixed shouldered ele-
ment and lock the docr when in closed posi-
tien; and a cam locking element pivotally
mounted on said fixed part of the car
adapted to engage with gaid pivoted element
and maintain the latter in operative posi-
tion, said locking element having a shoulder
thereon adapted to engage with said pivoted
element to release the latter when said lock-
mg element is rotated in a releasing direc-
tion.

6. In a car having hoppers on each side of
the center sill, pivotally mounted doors for
each hopper and means rigidly uniting said
doors for simultaneous operation, the com-

1,823,762

‘bination with a latching element pivotally

rounted on said connecting means; of a co-
operating fixed latching element supported
from a velatively fixed part of the car for
locking the door in fully closed position;
and means, operable from either side of the
car Tor camming said pivoted latching ele-
ment off from said co-operating element and
thereby release the doors. :
7. In a car having hoppers on each side of
the center sill and transversely alined hop-

per doors adapted to swing about a trans-

versely extending axis and a cross-brace con-

70

necting said pairs of doors for simultaneous -

operation, the combination - with a Iatch

pivotally mounted on said cross-brace to

swing about an axis parallel to the axis of
the door; of a co-operating shouldered ele-
ment supported from a fixed part of the
car; o cam edge on the free end of said
pivoted latching element adapted to co-oper-
ate with said fixed element in guiding the
parts inte co-operative relation as the doors
sre swung to closed pogition ; and meauns for
limiting the swinging movements ,of said
piveted element with respect to said brace
by abutment with the body portion thereof.

8. In a car having transversely alined
hoppers, one on each side of the center sill,

pivotally mounted doors for said hoppers °

and a cross-brace connecting said doors for
simultaneous operation, the combination
witir a Litching element pivotally mounted
on said crogs-brace at -the outer end of each
door, one on each side of the car; of later-
ally extended fixed latching elements se-
cured to the outside hopper sheets; a shaft
rotatably mounted, extending transversely
of the car and operable from either end; and
cam locking elements mounted on the ends
of said shaft and cooperable with said

pivoted latching elements, said cam locking

elements being arranged to cam said latch-
ing elements to fully operative position and
also to positively release the same from the
fixed latching elements.

9. In a dump car, the combination with
car structure having a door opening; of a
deor structure adapted to close said open-
ing; & projecting bracket carried by one of
said structures; a pivoted shouldered lock-
ing element carried by the other of said
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structures, said element being adapted to

swing substantially at right angles to the

bracket and adapted to have its shoulder en-

gage the bracket to lock the deor in. position;
and a rotatable member operable about an
axis removed from the axis of said locking
element adapted when rotated in one direc-
tion to act upon the locking element and
lock the same In position, and when rotated

‘In an opposite direction, being adapted to

displace said -locking element from its lock:
mg position. :
10. In a railway car, the combination with

/
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a hopper structure; of a dumping door
structure; a plurality of independently lock-
ing elements carried by said door structure;
brackets carried by the hopper structure,
said brackets being co-operable with the
locking elements to maintain the door struc-
ture in closed position relative to said brack-
ets; and means for locking said locking ele-
ments in unison.

11. In a railway car, the combination with
a hopper section; of a dumping door struc-
ture; a plurality of independently locking
elements carried by said door structure;
brackets carried by the hopper section, said
brackets being co-operable with the locking
elements to maintain the door structure in
locked position; and means for displacing
said locking elements in unison from their
locked position.

19. In a railway car, the combination with
a hopper structure; of a dumping door
structure; a plurality of independently lock-
ing elements carried by said door struc-
ture; brackets carried by the hopper struc-
ture, said brackets being co-operable with

‘the locking elements to maintain the door

structure in locked position; and pivot-
ally mounted means adapted when rotated
in one direction to lock the elements with
relation to the brackets, and when rotated in
the opposite direction to displace said ele-
ments out of locking engagement with their
respective brackets.

13. In a railway car, the combination with
a hopper structure having a dumping open-
ing, of a door structure adapted to close

said opening; brackets carried by the car

structure; a series of locking elements car-
ried by the door structure, each of said ele-

ments being independently movable of each

other, each said element being engageable
with one of the brackets on the car to lock
the door structure in closed position; lock-
ing means adapted to maintain the locking
clements in engaged relation with the brack-
ets; and means for displacing the various
locking elements in unison. :

14, In a dump car, the combination with
a hopper structure having a dumping open-
ing; of a dumping door structure adapted to
close the said opening; a shouldered bracket
carried by one of the said structures; a piv-
otally mounted shouldered latch carried by
the other of said structures, said shoulder on
the latch being engageable with the shoul-
dered bracket, said latch having an exten-
sion formed therewith extending lengthwise
of the latching element and beyond the

shoulder; and means acting upon said exten-
sion for locking the latch in relation to the

pracket, said locking means being adapted.

to displace said latch from engagement with
said bracket.

15. In a dump car, the combination with
a hopper structure having 2 dumping open-
ing; of a dumping door structure adapted
to close the said opening; a . shouldered
bracket carried by one of the said structures;
a pivotally mounted shouldered latch car-
ried by the other of said structures, said
shoulder on the latch being engageable with
the shouldered bracket, said latch having an
extension formed therewith extending be-
yond the shoulder; and means acting on said
extension for displacing the latch from its
locked position. ,

16. In a dump car, the combination with
a hopper structure having a dumping open-
ing; of a dumping door structure adapted to
closé the said opening; a shouldered bracket
carried by one of the said structures; a piv-
otally mounted shouldered latch carried by
the other of said structures, the shoulder on
the latch being engageable with the said
shouldered bracket, said shouldered latch
having an extension formed therewith ex-
tending beyond the shoulder; and pivotally
mounted means acting on said extension,
said means being in relatively fixed rela-
tion to the bracket, said pivoted means be-
ing also adapted when rotated to release the
lafch from its locked position.

17. In a dump car, the combination with
a dump door part and a stationary part; of

_interengaging latching elements carried by

the respective parts, one of said elements
being stationary, and the other being mov-
able; a rotatable element carried by the sta-
tionary part and having a body portion
thereof overlying the movable latching ele-
ment; a series of spaced projections extend-

‘ing laterally from the body portion, one of

said projections being adapted to engage the
latching element to maintain the parts in
locked position, and the other of sald pro-
jections being adapted to engage the latch
element to release the same from engaging
position with the other of said parts; and
means for inducing movement of rotation of
said rotatable element. .

In witness that we -claim the foregoing
we have hereunto subscribed our names this
20th day of Aug., 1921.

" ARGYLE CAMPBELL.
ALBERT E. ZIMMER.
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