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To all whom it may concern: 
Be it known that I, LEVIN GEssFoRD 

HANDY, residing at Rutherford, Bergen 
county, New Jersey, and being a citizen of 
the United States, have invented certain 
new and useful Improvements in Car-Door 
Operating Devices, of which the following 
is a full, clear, and exact description, such 

O 

20 

25 

30 

35 

40 

45 

50 

55 

as will enable others skilled in the art to 
which it appertains to make and to use the 
same, reference being had to the accom 
panying drawings, which illustrate the pre 
ferred form of the invention, though it is 
to be understood that the invention is not 
limited to the exact details of construction 
shown and described, as it is obvious that 
various modifications thereof will occur to 
persons skilled in the art. s 
In said drawings: Figure 1 is a longitu 

dinal sectional view of a portion of a car 
illustrating my invention applied thereto, 
said section being taken approximately on 
line 1-1 of Fig. 2. Fig. 2 is a transverse 
sectional view through a portion of a car, 
said section being taken on the plane indi 
cated by line 2-2 of Fig. 1, and looking in 
the direction of the arrow. Fig. 3 is a de 
tail view of the crank-arm. 
This invention relates to mechanism for 

closing the doors of hopper bottom cars. 
The object of the invention is to provide 

mechanism which will furnish positive lock 
ing means for said doors when in their 
closed position without the use of the cus 
tomary pawl and ratchet mechanism. 
A further object is to provide an increas 

ing leverage upon the locking arm of the 
mechanism as the door is swung to its final 
closed position. 
A further object is to provide, in com 

bination with the above, means for main 
taining the door practically rigid in its 
fully open position. 

Referring to the drawings, 1-1 indicate 
the center sills of the car structure, 2 the 
side girders and 3 the inclined floor of the 
hopper chutes. Hanger brackets 4-4 are 
fixed one to the under side of each of the 
center sills. A short shaft 5 is journaled 
in the brackets 4, and fixed upon the shaft 
5, between said brackets, is a radially pro 
jecting link-arm 6. At its free end said 
link-arm carries a wrist-pin 7. 
Journaled in a suitable bearing as 8 

formed in one of the brackets 4 and extend 

ing to one adjacent side of the car, or en 
tirely across the car if desired, is an operat 
ing shaft 9. A journal bearing 10 is fixed 
to the under side of one or each of the ad 
jacent side girders for supporting the outer 
end or ends of said shaft. W 
The shaft 9 extends through and is sup 

ported in the bearing 8 and carries a radial 
lever, or crank-arm 12, which arm is slot 
ted as at 13. The wrist-pin 7 projects into 
said slot and has free sliding movement 
therein. A suitable head as 14 is formed 
tpon the end of the wrist-pin, outside the 
slot 13, to prevent disclocation of the parts. 
The door actuating link 15 is pivotally 

connected, as at 15, to the lower or free 
edges of the doors 16, it being understood 
that there is a door 16 for each of the 
hopper chutes 3 and that the said doors are pivoted along their upper edges as at 17, 
as is common in the art, 
The operating shaft. 9 is spaced slightly 

below and somewhat to the right of the 
shaft 5, Fig. 1. The slot 13 in said crank 
arm is arranged practically radial with the 
shaft 9, but is preferably disposed so that a 
line along the center thereof will pass 
as to preyent the binding of the wrist-pin 
in the said slot, by arranging the locking 
position of the slot above the radial line of 
the crank-arm, and the unlocking position 
thereof co-incident with the extreme throw 
of the crank-arm, thereby permitting a 
variable relative movement of the wrist-pin 
as to the crank-arm. As the crank-arm 12 
is swung to close the door, the wrist-pin 7 
will move gradually toward the inner end 
of the slot 13 and nearer the shaft 9, thus 
gradually increasing the available leverage 
of the crank-arm upon the wrist-pin until 
the maximum leverage is reached when the 
doors are fully closed and the door operat 
ing link is in engagement with the upper 
surface of the shaft 5. 
A pocket as 13 is formed at the extreme 

inner end of the slot 13 and is adapted to 
engage the wrist-pin after said wrist-pin has 
reached its final forward or locked position 
and thus retaining the wrist-pin against pos 
sible return. It will be noted that the outer 
wall of the pocket 13 as at 13, while prac 
tically at a right angle to a line drawn 
therefrom through the center of the shaft 9, 
is preferably arranged at a slight incline 
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relative to said line as is graphically illus 
trated in Fig. 3 of the drawings, and that 
thus said wall will readily disengage itself 
frolin the wrist-pin when the operating shaft 
is rotated for opening the doors. When the 
wrist-pin is in the pocket 13", as illustrated 
in Fig. 1. said wall seives to prevent ove 
ment of the wrist-pin and hence of the loors, 
the entire dead weight of the free end of 
the crank-al'm being disposed to maintain 
the engagement. With the wrist-pin thus 
positively held against Venic it all neces 
sity for the custolary pawl and ratchet 
mechanism is obviated. 
Assun ling the parts to be in the position 

shown by fill lines in Fig. t. The center 
of the wrist in is in a linenent with the 
center of the slia ft 5 and the pivot pil 15, 
or preferably slightly below said alileinent, 
so that the door is positively locked in its 
closed Iositio). The severe jolting to which 
the parts are siliject in use Wolid, however, 
were it lot for the erageiet of the Wrist 
pin with the otter will of the locket 13", 
cause the real end of the door act a tilg link 
15 and the link-arm 6 to rise a so lei'; it 
the door to open. The engagement of the 
wrist-pin within the pocket 13° positively 
prevents novenient of the \\ list - it all 
thus (l) viously no furth i' retlining tails is 
retired. s the operating shaft is '?tati' 
and the crak-art swung for () (ling the 
door, the pocket 13 will first be lifted iron 
its engagenient will the wrist-pin and said 
wrist-pin will be free t t "a ve! along the 
slot 13. As the operating slia ft is frther 
tirned, the wrist-pin will nove toward the 
outer end of said slot aid finally, as the 
parts reach the positioi illustrated by the 
heavy dotted lines, the loody of the crank 
arm strikes the shaft 5 so that fit he rota 
tion of said crank-art it is rev cited, a the 
free end of the too; actuating link 15 is st 
loited it stich mannel as to nail tail) the 
door practically rigid. 

In closing aid locking the door the shaft. 
9 is rotated in a reverse direction and clu'- 
ing his rotation the pit 7 will move toward 
the inner end of the slot, that is, toward the 
operating shaft or center of force, this 
gradually increasing the degree of leverage 
tion the do 1" actilating link. It should be 
otel in this connection that the link-arm (3 

at this i.e. a site from its function of trans 
litting t t c weight of the door's to the shaft 
5, serves: to ride the wrist-in 7 and the 
free eit of the door act tiating link (()('en 
frie: y : ') (ind the shaft 5 and consequently. 
owing to fle relative positions occupied by 
the la?ts is air :), he wrist-litr is noved 
: in the slot 3 as the operating sl: ft is 
'ta et. The inger rackets - 1 with the 
war is extending agilar ?tages * ilay 

comprise integral cast jigs.. 'aci (") ill lected 
as are le: i) { } {}'s 4-4* !ere with show). 
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What I clain is: 
1. In a door operating device, a door, a 

door actuating link, a pivotally nonted 
link-arul, heit is of connection between said 
link-arn) and link, a slotted crank-arn all 
inneal)s for) led in the slot of said crank-arun 
for engaging said link connecting means 
\\lien said door is closed, wherely said loor 
is maintained closed withot independent, 
See Iring means. 

2. In a door operating device. a door, a 
loor actuating link, a pivotally l'ointed 
lituk-ari), in leans of connection between said 
link-tarni and litek. an operating shaft and 
luca is carried by said operating shaft for 
engaging said connecting means when said 
(loor is locked, the construction and arrange 
illet of parts l;eing Stich that forces on 
said door tending to open sane are trans 
litted through the pivot on which said 

link-arn rotates. 
3. In a door olei';tting device, a door, a 

door actuating link, a pivotally mounted 
link-a 'in, means of connection between said 
lik-arn) and link, an operating shaft, a 
slotted 'talk-art carriedly said operating 
sia fi : aid incans for hied at the inner end of 
the slot of said crank-arn for engaging sail 
iiik ('?) linecting means when said door is 
closed. Whereby sail door is naintained 
'lose without independent securing means. 

!. It (loor (perating device, a door, a 
air of shafts in different planes and means 
carriet l'V one of sail shafts and being 
a lated to contact with the other shaft 
f storting said door it an open posi 
tl (). 

5. In a cl:01 operating device, a door ac 
flating itk, a pair of shafts disposed in 
life retailanes and an a carried by each 
of said shafts adapted to engage said door 
it flating link, the arti (in one of said shafts 
being lisposed to engage the other shaft 
for initing the novenient of the arm, 
whereby the clic r is Sported in an open 
(sition. 
(5. In a loor operating evice, a loor ac 

tilating link, a link-art connected to said 
(or it ('t liating link, a pivot shaft for said 
liik-ari), it operating shaft, disposed in 
a late below said ivot shaft, a slotted 
'i'a k-a 'll carried by said operating shaft 
: it leans for led at the inner end of the 
st of sail ('': in k-arm for engaging said 
lik ('on lecting leans when iiioor is 
locked, whereby said door is naitained 
locked without independent securing means. 

7. In a (loor operating device, a door ac 
tiiting link, a link-arin connected to said 
door actuating link, a pivot shaft for said 
link-arn), means for rotating said pivot 
shaft and neans carried by said last inen 
title: i) eas for iliiting rotation of said 
sl: it it the direct it in. 

S. a door (perating device, a door; a 
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door actuating link pivotally attached at 
one end of said door: a link-arm pivotally 
connected to the other end of said link: 
a shaft comprising the pivot for said link 
arm; said actuating link being on one side 
of the axis of said shaft, and a straight line 
passing through the axes of the pivots at 
the ends of said link being on the other 
side of the axis of said shaft and between 
it and the axis of the crank-shaft when the 
parts are in locked position; and means for 
actuating said link-arm. 

9. In a door operating device, a door; a 
door actuating link pivotally attached at 
one end to said door; a link-arm pivotally 
connected to the other end of said link; a 
shaft forming the pivot for said link-arm; 
said actuating link being on one side of the 
axis of said shaft, and a straight line ex 
tending through the axes of the pivots at 
the ends of said actuating link being on the 
other side of the axis of said shaft and 
between it and the axis of the crank-shaft 
when the parts are in locked position; means for maintaining said parts in locked 
position; and means for actuating said link 
I. 
10. In a door operating device, a pivot 

ally mounted link-arm, a crank-arm engag 
ing said link-arm, and a door actuating 
link engaging said crank-arm, 

11. In a door operating device, a pivot 
ally mounted link-arm, a crank-arm engag 
ing said link-arm, and a door actuating 
link slidably engaging said crank-arm. 

12. In a door operating device, a pivot 
ally mounted link-arm, a door actuating 
link, a pivot connection therefor and means 
engaging said pivot for actuating said links. 

13. In a door operating device, a pivot 
ally mounted link-arm, a door actuating 
link pivoted thereto and a crank-arm en 
gaging said link-arn pivot for actuating 
said links. 

14. In a door operating device, a pivot 
ally mounted link-arm, a door actuating 
lik, a pivot there for and a crank-arm slid 
ally engaging said pivot for actuating said 
links. 

15. In a door operating device, a pivot 
ally mounted ink-arm, a crank-arm slid 
ably engaging said link-arna and a door 
actuating link engaging said e rank-arm. 

16. In a door operating device, a pivot - 
ally mounted link-arm, a crank-ari slit 
ally engaging said link-1 in and a di 'i' 
actuating ink slidably engaging said 'ank 
ll. 17. In a door operating device. a pivot 
ally mounted link-arn), a door actuating 
link nivoted thereto and a slotte crank-arm 
slidably engaging one of sail members. 

18. In a door operating device, a slotted 
crank-arm, a pivotally not inted link-arn) en 
gaging the slot of said crank-ai'iti, and a 
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door actuating link engaging one of Said 
men hers. - 

19. In a door operating device, a pivot 
ally mounted link-arin, a slotted crank 
arm, means carried by said link-arm for en 
gaging the slot of said crank arm and a 
door actuating link connected to said en 
gaging means. 20. In a door operating device, a pivot 
ally mounted link-arm, a crank-arm, means 
connecting said members and a door actuat 
ing link engaging said connecting means. 

21. In a door operating device, a pivot 
ally mounted link-arm, a crank-arm, means 
slidably connecting said members and a 
door actuating link engaging said connect 
ing means. 22. In a door operating device, a door, a 
pivotally mounted link-arm, a door actuat 
ing link pivoted thereto, means engaging 
the pivot between said links and being 
adapted to increase the leverage upon said links as said door is move toward its 
closed position. 

23. In a door operating device, a door, a 
link-arm mounted pivotally on a fixed shaft, 
a door actuating link pivoted thereto, and a 
crank-arm for actuating said members, said 
crank-arm being provided with means for 
facilitating an increase of leverage upon 
said links as said door is moved toward its 
closed position. 

24. In a door operating device, a link 
arm lounted pivotally on a fixed shaft, a 
fixed pivot shaft for said link-arm, a crank 
airn for actuating said link-arm, an operat 
ing shaft for said crank-arm, means of con 
nection between said link-arm and crank 
arm, and a door actuating link engaging 
said connecting means, said operating shaft 
and crank-arm being so arranged as to in 
crease the leverage pon said links as said 
door is moved toward its closed position. 

25. In a door operating device, a door 
act liating link, a crank-arm, means of con 
tection he tween said crank arm and link. 
and means adapted to shift said connecting 
neans along said crank arm. 
26. In a door operating device, a door, a 

door actuating link, an operating shaft, a 
(rank-a '), n) (; )s. of connection between 
said crank-a in and lik, and means adapt 

: el to shift said connecting means toward 
said operating shaft as sail door is moved 
ii) ward its closed position, 

27, in : door perating tie vice, a door, a 
loor a "tiiting link, an oper' ting shaft, a 
'': k-alin, lens of cellection between 
sail crank arm at link, and means adapted 
to shift said contecting ineans along said 
crank-am and to maintain said connecting 
means at a point nearer said operating shaft 
when sail door is closed than when said 
door is fully opened. 

2S. In a door operating device, a shaft, a 
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