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To all whom. it may concern.

Be it known that I, Levin GEsSFORD

.' Haxoy,  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
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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
varicus modifications thereof will occur to
persons skilled in the art.

In said drawings: Figure 1 is a longltu-
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. 8 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 prov1de, 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-

]ectmg link-arm 6. At its free end said

link-arm carrles 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 suppor tmg the outer
end or ends of said shaft.

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
sald 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 practlcally radial with the
shaft 9, but is preferably disposed so that a
line - along the center thereof will pass

slightly to one side of the said shaft 9, so

as to prevent 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 18 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 18* as at 18°, 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 linc as is graphically illus-
trated in Ifig. 8 of the drawings, and that
thus said wall will readily disengage itself
fron the wrist-pin when the operating shaft
1s rotated for opening the doors. When the
wrist-pin s in the pocket 132, as illustrated
in Ifig. 1. said wall cerves to prevent move-
ment of the wrist-pin and hence of the doors,
the entire dead weight of the free cnd of
the crank-arm being disposed to maintain
the engagement. With the wrigt-pin thus
posttively held aguinst movement all neces-
sitv for the customary pawl and ratchet
mechanism 1s obviated.

Assuming the parts to be in the posilion
shown by full lines in Fig. (. The center
of the wrist-pin 7 is in alinement with
center of the shaft 5 and the pivot pin 19
or preferably shighlly below said alineinent,
so that the door is positively Jocked in its
closed position.  The severe jolting to which
the parts ave subject in use wonld, however,
were it not for the engagenent of the wrist-
pin with the outer wadl of the pocket 132,
cause the rear end of the door actuating hink
15 and the link-arm 6 to vise and so peirnnt
the door to open. The engagement of the
wrist-pin within the pocket 13* positively
prevents movement of the wrist-pin and
thus obviously no further retaining weans s
required.  As the operaiing shaft is votated
and the crank-arm swung {or opening the
door, the pockel 13% will first be hifted from
its engagement with the wirist-pin and said
wrist-pin will De free to travel along the
slot 13, - As the operating shaft s further
tirned, the wrist-pin will move toward the
outer end of said slot and finally, as the
parts reach the position Hlustrated by the
heavy dotted lines, the body of the crank-
arm strikes the shaft 5 <o that further rota-
tion of said erank-arue is prevented; antd the
free end of the door actuating tink t5 is sup-
ported i suclh manner as to maintain the
door practically rigid.

In closing and lo cI\m0 the door the shaft
9 is rolated in a reverse direction and dur-
ing this rotatiou the pin 7 will move toward
the tnner end of the slot, that is, toward the
operating. shaft or center of foree, thus
"l.ld\hl”\' increasing the degree of l(wum'(-
upon the door {N(lhl(ll\“‘ link. It should be
noted in (his conneetion that the link-arm 6
al this tine, aside from its function of trans-
mitting the weight of the doors to the shaft
5, serves to enide the wrist-pin 7 and the

Aree end of the door aduating link concen-
trieallyv aoround the shaft 5.and consequently,

owing Lo the relative positions oceupled by
the =lalts 5 and 9, the wrist-pin is moved
slone the slal 18 as (he operating shaft is
volated, The hanger hrackets 4
upwardiy extending angalar flanges 1 may
comprise integial eastings, each conpected
as are the members =8 herewith shown.

the ‘

Hinlearm,

1- with the ;

1,031,025

What T claimn is:

1. In a door operating device. a door, a
door actuating hink, a pivotally mounted
lnk-arng, means of connection between said
Iink-arm and link, a slotted erank-arm and
nweans formed in the slot of said crank-arm
for engaging said link connecting means
when said door 1s closed, wherehy said daor
15 ml'n(dm(d closed without lmlepvn«[vut.
wcm g ueans.

Tn a door operating device. a door, a’

T(ml actuating hnk, a pivotally onnted
link-arm, means of connection between said
link-arm and lick, an operating shaft and
nmeans carried by said operating shaft for
omr'wmf' said mnn((‘tm” means when said
door is locked, the construction and arrange-
ment of parts being such that forees upon
said door tending fo open same ave trans-
mitied through the pivot wpon which said
lml arm rotates,

In a door operating device, a door, a
1001 actnating link, a pivotally mounted
link-arm, means of connection hetween said
ink-arm and link, an operating shaft, a
Jdotted erank-nrm carried hy said operating
sttt and means formed at the inner end of
the xlot of said crunk-arm for engaging said

1 . ¢ !
Huk connecting means when said door is
closed, whereby suid door s mainiained

closed without independent. securing means.
4. In a door operating device, a door, a
pair of <hafts in different planes and means

carvied by one of said shafts and being
adapted to contuct with the other shaft

for supporting said door in an open posi-
tion, '

5. In a deor operating device, a door ac-
tuating link, a pair of shafts dispesed in
different planes and an amn earried by each
of said shafts adapted {o engage - said door
actuating Hink, the arin on one of said shafts
heing Jl\p(m(] to engage the other shaft
for Tt ting the movement of the arm,
whereby the deor is stupported n an op(‘n
pusm(m

In a door operating device, a door ac-
(’ll‘\iinﬂ' link, a Tink-avin connected to said
door d((HdLl*W link, a pivot shaft for s dld
anaper: mno shaft disposed in
a plane beiow said pivot shaft, a slotled
cranlearn carried by said oper 1tm~f 'ihl“
and means formed at the inner *u(l of the

slot of said cranlearm for engaging said
link connecting means when .\nnl ]()()1 is
Jocked, whereby said door is mmintained

locked without independent scenring means.

7. In a door operating device, a door ac-
tnating link, a hok-arm connected to said

deor actuating link, a pivel shaft for said
link-arm, means for rotating said pivot
shaft and means carvied by \11(] fast nen-
tioned means for limiting rotation of said
shalt iu mw direction.

S0 Inw door operating device, a doory a
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door actuating link pivotally attached at
one end of sald 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
cide of the axis of said shaft and between
it and the axis of the crank-shaft when the
parts ave 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 actnating said link-
arm.

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. Tn 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.

T3 In a doov operating device, a pivot-
ally mounted link-arm, a door actuating
link pivoted thereto and a crank-arm en-
gaving said link-arm pivot for actuating
said hinks.

14. Tn a door
ally mounted link-arm, a door actuating
link, a pivot therefor and a crank-arm slid-
ably engaging said pivot for actuating said
links.

15, Tn a door operating device, a pivot-
ally mounted link-arm, a crank-arm  slid-
ably engaging said linlearm and a door
actuating link engaging said erank-arm.

16. In a door operating device, a pivoet-
ally mounted link-arm, a erank-arm slid-
ably engaging
actuating Hnik slidably engaging said crank-
arm.

17. Tn a door operating device, a pivot-
ally mounted link-arm, 2 door actuating
link pivoted thereto and a slotted erank-arm
dlidably engaging one of said members,

18. Tn a door operating device, a slotted
cranke-arm, a pivotally mounted link-arn en-
gaging the slot of said erank-arui, and a

operating device, a pivot- |
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door actuating link engaging one of said
menthers,

19. In a door cperating device, a pivot-
ally meunted link-arm. 2 slotted crank-
armn, means carried by said link-arm for en-
gaging the slot of ¢aid crank arm and a
door actuating link connected to said en-
gaging means.

50. In a door operating device, a pivot-
ally: mounted link-arm, a crank-arm, means
connecting shid members and a door actuat-
ing link engaging said connecting means.

91. In a door operating device, & pivot-
ally mounted link-arm, a crank-arm, means
slidably connecting said members and a
door actuating link engaging said connect-
ing means.
99. In a door operating device, a deor, 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 moved toward its
closed position.

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

04, In a door operating device, & link-
arm mounted pivotally on a fixed shaft, a
fixed pivot shaft for said link-arm, a crank-
arm for actuating said link-arm, an operat-
ing shaft for said crank-arm, means of con-
noction 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 1n-
crease the leverage npon said links as said

door is moved toward its closed position.

95. In a door operating device, a_door
actuating Huk, a crank-aru, eans of con-
nection between said crank arm and link,
and means adapted to shift said connecting
means aleng sald cvank arm.

6. Tn a door operating device, a door, a
door actuating link, an operating shaft, a
cranleapm, means of connection between
caid erank-arm and link. and means adapt-
ol to <hift said conneeting means toward
said operating shaft as satd door is moved
toward iis closed position.

57 1n g door cperating device, a door,
Joor astuating Huk. an operating
crankearim, means of comnection

a
shaft, a
boetween

" aatd erank arm and Tink, and means adapted
L to shift spid connecting means along said

crankearm and to maintain said connecting
meanz 2t a point nearer said operating shaft
when sail door is closed than when said
door is fully opened.

93. In a door operating device, a shaft, a
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Tink-arm. monnied tpon sid shaft, o door Eally monnted ]in.(»:n'!n. A door actuating
.n!.n(znn ek pivoted ar the free u»«l of Slinke wud o Sited cranicn i for netuating
=1 Huloarne, o (iuli connested Lo sand door T Lgid Tinks wnd fov wipporting aaid dooy in
actmting link, an oper Atinge haft and o an ey peosition,

erank arne cnrvied by said operating sy oo doar cherating deviee, & door ae
and Teing wmnu'ml oosadd Tekearny, i Conting Bk crankonvin, means of Colnec
oper: Wing <haft hein refatively n\ A te on between il ernkonem and Tink and
the point of mnwutlnn between waid erank-  inene Chaging sabd eo BHeCHe menn. fo

arieand said Tnkamn thayg waid firs el
tioned shaft whey s elosed,

29 Tw a aoor operating deviee, o pivot- |
ally mounted Tnk-arn, 4 actiating
link pivated thereto, an upw;n'nu shaft, o
stotted crankearm fised o said operating
shaft and means chonging lh«- stat of aaid
crank-arm and Deine .nll{)‘wl to move to-
ward the inner end Of suid slof e siid door
5 being closed. AH(] to stand iy
ment with said slet when said door e MH\
closed. the point of wid engagement being
relatively nearer 1o the aperating Shnft than “
to the first mentioned shafe,

30. Inoa door operat e deviee, o door ne.
fating Tk, a slotted crank arm, o operaf.
e shaft for said crank-arm, means con- |
nected 1o said lm]\ and engmeing the oot of
said crank carm, and mons adapted to!
sid enzaging means (owapd said op-
bt Tor inepen ming the levergooe |
s ihe door is moved fowad
e |4-)ll'il¢ i
Toow doop eperating deviee, u pivor-

el door

(U o

engage-

,ﬁll!f;
craline :
tpen sond ik g
s el

Al

s !lv,.r“

waid dony by Gpen position.

S50 Inoa :l'mz aperting deviee, ool
Ay monrted Hokam, o door actinting
ko Iotted crankearm for actiating said
ks nad ne, ecngazing the sloi of <id

Cevank o fop Hiiting the extent of the

of one of satd menhers,

SEoIn a door operating deviee, a dooy,
patr of <lefis disposed in o flevent planes
aned means o lnlul h\ sadd shafis for <oy,
porting <aid door i apen position,

A0 b o door g atinge devieo,
donr actintine pair of shatis
P ~01 i ditferent planescan mrm earried by
cach” ol waid <hafis Ah(s nienns tnnnwtl.m
aid e ol \znl oor actiading Tink oy
P o Imn saieh Jdaayr u)wn ]u\ltmn
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