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WILLIAM I BURNER, OF COLUMBUS, OHIO, ASSIGNOR TO WESTERN WHEELED .
SCRAPER COMPANY, OF AURORA, ILLINOIS. A CORPORATION OF ILLINOIS. :

DOOR OPERATING MECHANISM
Application filed April 28,

This invention relates to' door operating

mechanisms for dump cars:. -~ .. .
- While the particular device which-I shall
describe hereinafter in-‘connection: with. the

" drawings is a. mechanism-adapted for use

with dump - cars of the type in :which a ‘car

body or bed is arranged to be tilted to-either -

" side to discharge the load oi contents to either
* gide of the body or bed or to either side of the

io tracks on which the car runs where. the:car

is moved on tracks, it is to be understood that
the present invention is not limited to such

- use but may be employed in all similar work,
~for example, in connection with a.-one-way
16 dumping-body or bed. oo

: In various dump cars-and:particularly:in
dump cars of the type: referred to above..a
wide door opening is desirable. = Particularly

in side dump car bodies where it.is usually-de-

" 90 sirable for the door opening to:extend over
substantially the entire length of:the side of

the car the doors become relativelylarge -and

" heavy. With the door operating mechanisms
heretofore provided there has been-a tend-
26 ency for the weight of the door when the door

" is in open position to right the car body.or:
" bed or return same to its: horizontal non-

_dumping position. -

‘With the prior me'chémisrh's of thls sb}t:ﬁhis

30 righting tendéency has been applied with rela-
- tively great force or effort or through rela-
_tively great leverages and with objectionable

results particularly in connection with wide

- opening doors or. with doors, or.gates. that
"85 are relatively heavy. ' Heretofore,  for ex-

ample, it has frequently ‘become necessary

~to reduce the size of the.door opening in
order to reduce the size -and weight of: the
door sufficiently that this body righting tend-

40 ency will not become objectionable, and. it is-

_an object of my present invention to provide

a generally improved, door operating mecha-

- nism that many be employed with: relatively
wide opening doors and ‘with doors that are

45 relatively large and heavy without any eb-
- jectionable tendency of the door to right the
bed or body when.in raised position and with-

out reducing the width or weight of the door..

~ This permits a wide jor-large door. opening
& as,wel{l‘-a‘s_relativelyilarge and heavy doors

 maybeemployed within the scope of the pres- .
‘ent invention. 7. ' : P

bed: or body is indicated;at 12 and may be. of
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or gates where desirable or necessary without
any objectionable body righting ‘tendency -
therefrom. Another object.is to obtain: a
relatively-high 1ift of the door: = Another ob- "
ject is to.impart a relatively slow initial lift ss
to the door followed by a faster lifting action
after the initial dumping movement of the
body. - Another object is to.reduce the lever-
age of the door with the door opening move-

ment.. ‘In the present.embodiment of the:in- 60 B ‘

vention this door leverage reduction is used

to reduce the body righting tendency referred
to,but it is to be understood that other man-
ners of redncing or overcoming this tendency.
65

::{The foregoing and other:features and ad-
vantageg of the present invention will appear -
from:the: following detailed description and @~ -
the. claims taken with an inspection of the :70 -

accompanying drawings,in which™ .~ .0 -

. Fig: 1.is an end view of a dumping car em-

“bodying the:present invention showing' the

cax ped in'its normal horizontal non-dumping -
;p,osipio,n. SO ETLR P il T8
. Fig.2 is'a fragmentary detail view. par-

“tially:in section and taken on the-line 2—2

of Fig: Ly.and « -7 w0 oo ST
-+ Fig: '8 1s anend. view similar to Fig.-1
yvith. the car bed or body tilted to discharge

the:deor or
open: position. .. . foea Coade

2Tt will: be-understood that-in the two-way
‘dumping. car illustrated. the door operating.
devices provided at the two sides of the car
are alike and it is believed, therefore, that .
a description of the door operating mech-

gate-on the.right hand side in

-anism-at one side .will- suffice for-both sides.

T havealready pointed out.that the present :90

invention may be applied to a one-way dump-

=4

ing- body .in which case only such of" the

present. mechanism will be used as-is neces-
sary to effect the desired operations.: _ :
Referring to the drawings, 10 indicates the :98

.underbody or truck portion of the car, which,

except -as otherwise stated, may: be of any
suiitable or approved construction. -The car

—

the usual or any suitable type. “The car bed

W v 80 e
“the load from the right hand side and with
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or body 12 is pivoted centrally between its
opposite sides at 13 on the underbody or truck
portion of the car. The- central longitu-
dinal pivot 13 permits the car body to-be
tilted selectively toward either side to dump
or discharge the load to either side of the
tracks 14. :

The opposite sides of the body 12 are pro-

vided with discharge openings which extend

longitudinally and preferably from end to
end of the opposite sides of the body. These
openings are normally closed by the side

~ doors or gates 15 which extend longitudinally

15

along the opposite sides of the body 12 over
the entire widths of the. door openings so
that where these openings extend from end

to end of the body 12 tﬁe doors 15 may be

relatively large and heavy.

Asg well understood by those skilled in the
art, means- is usnally provided for locking
the car body in its horizontal position while
the load is being transported to keep the

‘body from tﬂtlno toward one side or the

other, either side of the body being adapted
to be released or unlocked to permlt the body
to tilt toward that side and discharge the
load therefrom. :

The -door operating mechanism -for one
door 15 is designated in its entirety at 16
it being understood that the mechanism 16
may be and is preferably duplicated at the

‘opposite ends of the car or each door 15.
“Where the mechanism 18.1is duplicated at

opposite ends of the car the duplicate mech-
anisms are identical with the mechanism 16
shown. " It is, therefore, believed that: the

‘description .of -the operating mechanism 16

at one end of the door 15 will suffice for

.. -both ends as well as for any other combina-

20

45

tion of a plurality of said mechanisms 16
or - for a single mechanism 16 used alone.
The door operating mechanism 16 com-
prises a strut 18 pivoted at.19 to the up
marginal edge of the door 15 and prefera ge
'1d]acent one end thereof. The opposite encl
of the strut 18 normally underlies an abut-
ment 20 suitably secured to _the body 12 to
track over the upper edge of the strut 18 in
‘the tilting movement of the body. The abut-

‘ment means 20 is preferably in the form of
a roller journaled upon a pin 21 anchored

at its inner end in the adjacent end wall 22
of the body, as shown in Fig. 2. The outer
end of the pin 21 may be addltlonally sup-
ported in bracket means 23 fastened to the
wall 22 of the body 12.

For the purpose of holding the door or

gate 15 at the dumpmg gide of the body up

when the body is tilted or dumped there is a

bar 25 pivoted at its upper end.at 26 to the-

strut 18. The bar 25 extends down along
the end of the body preferabl‘y through a

‘keeper 27 which may be in the form of 8
metal strap secured at its opposite ends to .

the end of the body and spaced from the end

1,820,525

of the body between its opposite ends to re-
ceive the bar 25 for swinging movement
therebetween. The lower end of the bar 25

_is pivoted at 28 to a laterally extending link

29 which is preferably pivoted at the cen-
ter of oscillation of the body 12 as upen the
pivot 13. The lower end of the link 29 is

preferably bowed or turned out at 30 to lie

substantially horizontally in the normal
horizontal position of the body and the link
29 is limited against swinging downward
from the )OSlthIl shown in Tlo -1 and at the
right in Fig., 2 by engagement of said out-
w ardly turned or generally horizontal por-
tion 80 with a suitable shoulder or abutment
32 on the underbody or truck portion of the
car. The laterally extending link 29 may
beeause of its pivotal connection at the cen-

ter of oscillation of the body 12 be connected
to the underbody or to the dumping body-or 8¢

bed of the car. For maintaining the door-or
gate 15 properly positioned relative the strut
18 so that 1t will be properly closed: when
the body 12 is returned to its normal hori-
zontal -position a brace ¢
end at 806 to the lower margin of the door or
gate 15, and at its opposite end this brace 35
1s pivoted, for example, at the pivctal con-
nection 26 between the bar 25 and the strut
18. The strut 18 may, of course, be suuably
reinforeed or strengthened :dono the pivotal
connection 26 of the bar 25'and link 35 there-
with.

The bar 25 for holding the door or O‘Lte ¢5
up when the body 12 is tilted has hnked con+
nection with the body 12 as by means of a
link 40 pivoted at one end to the body 12
for example, upon the pin 21 and plvoted at
its opposite end at 42 to the bar 25.  Any of
the connected bars, struts or links of the door
operating mechanism may be offset to bring

“the pivotally connected portions together

and :at the same time permit the 'vari‘ou's
links to overlap as shown twithout irterfer-
ing with the operation of this mechanism.
The i inner end of the strut 18 upon which the
voller 20 tracks or travels is préeferably
eurved or bowed upwardly at 43 for the pur-
pose of imparting a relatively high lift to
the door or-gate as the roller 20 trwels over
the upper edge of this upwardly turned end
43 toward the free end of the link. The end
of the strut 18 is preferably provided with
a flat sarface 45 to receive the roller 20 as it

leaves the upwardly curved portion 43, this

flat sarface 45 permitting the strut 18 to
move longitudinally outwardly with the con-
tinued tilting of the body after the door or
gate reaches substantially its full 1ift and

without any substantial or materlal further °

1ift of the door or gate. Any of the links
may be of single or double formation, and
the upwardly curved end 43 of the strut ‘18
is shown as operating between the bracket 23

and an outer keeper plate 48 secured to the

25 1s secured at ong
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biracket 23 and spaced therefrom.: With the
arrangement ‘shown' the. curved end of the
stiut 18is held against lateral displacement
from beneathi-the roller 20, but it 1s°to be un-

. derstood that the strut-may be held in place
in other manners as for example between the
end of the body and the link 40, which link is’
also: shown ‘as disposed between the bracket .

- 987 and ‘the keeper plate 48.° -

28
a3y
)

w5

)

- Assuming that the body 12 is in the posi-

" tion shown in Fig. 1, the. operation of -the.

door operating mechanism in tilting the body
12:t0 the position shown in Fig. 3 is as fol-

lows: =+ 0

. As'the body 12 begins its tilﬁng movement

the weight of the door 15 holds the upper

edge of the upwardly curved end 43 of the

strut 18 - firmly in tangential engagement

with the roller 20,:and" the roller 20 moving.

with ‘the body 12 in a clockwise direction
(with reference to the operating mechanism
for the gate on the right hand’side as viewed
in Figs. 1-and 8) about the pivot 13 travels
along the upper-curved edge of the strut 18
toward the flat surface 45. At the same
time ‘the tilting movement of the body 12
acts through its pivotal connection 21 with

the link 40 to swing the bar 25 in a clockwise

direction about the pivot 28 to its-ultimate
o1 final position tothe right, as shown in Fig.

- §,the:resulting action of the swinging sup-

port:and operating mechanism moving the
door upwardly and outwardly away from the

- door opening to open or uncover same. The

strut 18 produces a slow initial lift upon the

door for about the first fifteen degrees fol-

- ment of the flat end 45 of the strut with the
*roller 20, although this may vary with the

0

shape and contour of the strut.- This slow
initial lift is due to the relatively slight ini-
tial component of movement of the roller or
_abutment means 20 laterally with respect to.

the strut 18; which relatively slight initial

¢445 lateral component is accompanied by a rela-

i
~

tively greater component of moyement of the
roller 20
strut.

<As the tilting co'ntinﬁés,ﬂ de’ever,%the

itp lateral component of displacement of the

[

e
Bdat’ s

et}
Wt

roller or abutment 20- with reference to the
strut 18 becomes greater and the longitudinal

component'of displacement becomes less with

o result that as the lateral component of dis-
placement of the roller 20 with reference to

the strut becomes greater the door or gate 18

lifted faster or with greater speed until the

roller 20 reaches the flat surface 45 where-

upon the door is not lifted further to any ma-

“terial or substantial extent but the continued

tilting movement of the body moves the strut

‘siibstantially longitudinally with an accom-
panying outward movement of the door or -
gate and an accompanying lengthening of -

the inner lever »a’r’m of the strut 18, that is,

Jengthwise or longitudinally of the.

the inner portion of:the_:strtili"c”lS‘from\:thé w
pivot 26 to the roller 20.  This reduces the - -

Jleverage of the door 15 and thereby the body
righting -tendency of the door. The result -

is'a wide opening door and an effective appli-

cation ‘of the door operating:forces, and at:

the same time any objectionable-tendency of
the weight of the door to right or return.the

body to its horizontal position is reduced.

The movement along the flat:surface 45 re-

duces the leverage of the door so that it does

imposed upon the roller 20 by the weight of
the door necessarily has an inward compo-
nent of movement and this is opposed by the

75». :

‘not ‘tend so much to right the bed or body,
‘and at the same time any upward leverage

80

weight of the door upon the bar 25 for hold-

“ing the door open. The result of this is that

the leverage of any righting tendency of the

“door is reduced and at: the same tume the.
weight of the door sets up an opposition to.

any -righting . tendency, ‘which reduces the
same and’ eliminates any objectionable tend-
ency of this sort. It'is believed that the re-

turn movement: of the body and the closing

action of the dooris
ther description. S s
-I do not intend, of course, to be limited to
the precise details shown or described. -
“Telaime - o : e
~1,. In’ combination,
abutment on said body, a door for'said body,

apparent without fur-

a dﬁmping body, “an-

85

90

and swinging means Tor opérating said door, -

said means including a strut connected with

the door and tangentially engaging said

i N ‘abutment.
lowed by a‘faster 1ift to the point of engage- -

2. In combination, a ‘dumping ‘body, an

d00

abutment on said body, a door for said body, .’

‘and swinging means for operating said door,
‘said means including a strut connected with
‘the door and having an upwardly curved

o5 ¢

portion tangentially engaging said abutment.

-3."In combination, -a dumping body, ‘an

-abutment on said body, a door for said body, . |

swinging means for operating said door,said

q10

means including a strut connected with the -

door and having an upwardly: curved por-
tion tangentially: engaging said abutment,

and a substantially flat surface on said strut

beyond said upwardly curved portion and **

adapted for tangentially engaging said abut-

ment as the abutment moves from: engage-

ment with said curved: portion.

4.-In combination, a dumping body, an .
‘abutment.on said body, a door for-said body, *

swinging means for operating said door, said
means including a strut connected with-the

door‘and tangentially engaging said- abut-
ment, a lateral link pivoted at:the center of
tilting movement of the body and a support- *
‘ing ‘arm -connected between said link ‘and
‘said strut. Ll TR
5. In combination, an underbody, a dump- .
ing- body, an . abutment on said - dumping
‘body, a door for said dumping body, swing-

dny
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88
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ing means for operating said deor, said ineaxs
including .a-stiut conn nected with - the door
and tangentially engaging said abutment, a
lateral link pivoted to the underbody, a -sup-
porting arm connected between said link and
said-strut, and a Hink connected between said
snpportmg arm and the body:

6.: In-.combination, a dumping body, an
abutment on said- body, a ddor for said body,
swinging means.fer operating-said door, sazd
means incln ding-a strut connected Wlth the
door and tanrrentmlly engaging said abut-
ment, a:lateral link ])1voted ‘at-the center of
tilting movement of the-body, a supporting
arm:- connected between said -link and said
strut, a link conneeted between said support-
ing arm and the body, and a:link connected
between: the strut and the.door below the
connectlon of said strut therewith. - :

In' combination, a dumping body, a
(1001 for: said body, swinging means for op-
erating: said door, said medns comprising a
strut pivetally connected with said door,and
having a curved portion, a lateral link ‘piv~,
oted at the center of tilting movement of the
body, a supporting bar pivoted to said link

and to said strut, a link pivoted to said sup-

porting bar: and to said body, and a roller
journaled on the pivotal connection between
the body and said last link and tangentially
engaging the curved end. of said strut:

8.-In combmﬁmn a-dumping body, a.door
for said body, swingine means for operating
said door, said means comprising a strut piv-
otally connooted with said door, ane hwum
a curved portion, a lateral link pivoted. &
the eenter of tilting movement of the oody,
a supporting bar pwowﬂ to miﬁ fink and to
said strut, a link pivoted %o said supporting
bar and to said body, and a roller Joummed
on the pivotal connection between the body
and said last link and tangentially engaging
the curved end of said strut, said strut having
a-substantially flat portion beyond said np- :
wardly curved.:porticn and adapted. for tan-
gentially engaging said roller as the roler
leaves said curved portion. ‘ R

9. Incembination, a dumping bedy, a deor
for said bedy, swinging means for operating
satd door, said means.comprising a strut piv-
otally connected. with said door, and having
a cuarved portion, a.lateral hnl* pivoted at the
center of tilting movement of the body, a sup-
porting bar piveted to said link-and to said
strut,a link piveted. to said supporting bar
and to said body, a roller-journaled on the
pivotal connection between the body and said

Jast link and  tangentially engaging . the
‘curved end of said strut,

satd strut having.a
substantially. flat portion beyond said up-
wardly curved portion and adapted for tan-
gentially engaging said roller as'the roller
leaves said curved portion, and a link con-

‘nected-between the strut and. the door LeloW i
-the connection of said strut therewith.

1,820,525

7100 Ine combination, a dumping body, a
door: for said bedy, swinging means for op-
erating said. door, said swinging operating
means -including a-lateral link pivoted at
the center of tilting movement of the bedy,
gaid- lateral ~link being bowed within its
length to form an: out-turned lower end, a
roller: on. said body;, a strut connected with
the door and tangentially engaging said
roller-and: a supportihg arm connected be-
tweensaid strut and the out-turned lower end
of said lateral link.

11+ Ini dombination, a-dumping body hav-
ing a door opening, an abutment on said body,
a-door. for said opening, swinging means for
eperating said “door, and means connected
with the door and:tangentially engaging said
abutment  for reducmg the leverage of-the
door:toward: open position. -

12.-In cembination, a body pivoted to tilt

to ‘dumping p051t1011, an abutment on said
body, a door for said body, and swinging
means: for operating said door, said means
including means connected with the door and
tangentially’ engaging said abutment for re-
ducing the feudency of the door to right said
bmly to normal pesition about said plvot
18. In: combination, a dumping body, a
door torsaid body, an abutment on said body,
and aswinging strut connected with the door
and tan mntmlly engaging said abutment and
shdahle outwardly to “reduce the leverage of
the door in the opening movement ther eof.
<14, In combmatlon, a dumping body hav-
ing a door opeéning, a door for said opening,
SWINging means for operating said door, said
means- lnclnmnﬂ leverage for imposing the
weight of the tllted side of the body against
any bod v righting tendency of the door, said
levoraie Lemo variable to increase the lever-
age of the: opDosﬂtlon to said bedy righting

,tnndency in the openmw movement of the

door..
15..In combvmtmn a ‘dumping bedy, an
abutmen on said bOdV, a door fer said body,

and swinging means for operating said door,

mld means mcluchno means connected Wlth
said door and tqnoentnlly engaging satd

abutment for causing the door to move with
an accelerated motion during the latter part
.of its opening movement.

In Wltnecs whereof I hereunto subscribe

mj 'y, nare this 19th day of Aprll 1928.

WILLIAM L. BURNER.
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