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UNITED STATES PATENT OFFICE.

LEVIN GOOSFORD HANDY, 0F RUTHERFORD, NEW JERSEY, ASSIGNOR, BY MESNE
ASSIGNMENTS, TO WILLIAM H. WOODIN, OF NEW YORK, N. Y.
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1,081,040.

Specification of Letters Patent.

Patented Dec.9,1913.

Application filed July 11, 1910. Serial No. 571,429,

To all whom it may concern:

Be it known that I, Levin G. Haxoy, re-
siding at Rutherford, New Jersey, and be-
ing a citizen of the United States, have in-
vented certain new and useful Improve-
ments in Hopper-Door-Operating Devices,
of which the following is a full, clear, and
exact description, such as will enable others
gkilled in the art to which 1t appertains to
malke and use the same, reference being had
to the accompanying drawings, which illus-
trate the preferred form of the invention,
though it is to be understood that the in-
vention is not limited to the exact details
of construction shown and deseribed, as it
is obvious that various modifications thereof
will occur to persons skilled in the art.

Tn said drawings: Figure 1 is a side ele-
vational view of the device applied to a
hopper bottom car, showing the door in
closed position. Tig. 2 illustrates in dotted
lines the device with the door in its fullest
open position and in full lines illustrates
the device in position during the closing

5 movement of the door, with the rigid parts

about to be inter-locked to carry the door
to its closed position. Fig. 3 shows in
full lines the rigid parts in a more nearly
closed position than the full lines of Fig. 2
and in dotted lines shows the parts in posi-
tion when the door is in its closed position.
Fig. 4 is a transverse sectional view taken
approximately on the line 4—4 of Fig. 1
looking in the direction indicated by the
arrow. Ifig. 5 is a plan view of the locking
bar and its associated guiding rollers. TFig.
6 is an isometric perspective view of the
combined crank arm extension and chain
winding drum. Figs. 7—8 illustrate frag-
mental modifications of the device shown
in Fig. 5.

The object of the invention is to provide
simple and economical closing and locking
means for the doors of hopper bottom cars,
comprising a minimum number of parts so
arranged and combined as to permit the ap-
plication of maximum power to the closing
of the door without undue strain of the
parts, thereby avoiding the long levers, or
crank arms, heretofore used in door operat-
ing devices for this purpose.

The invention comprises flexible and rigid
closing means so combined that during the
initial closing of the door, when but little
power is required, the door is actuated by a

chain, or chains, while in its final closing
and locking movement the door is positively
actuated by a rigid engaging means so pro-
portioned that maximum power may be ap-
plied to the closing of said door and lock
the door in closed position without the in-
tervention of supplemental locking devices.
The device permits opening of the door
under the influence of the rigid controlling
means and of relieving the chain of tension
until after the door has assumed such rela-
tively open position that the maximum
stress incidental to the load is relieved,
owing to the engagement of the hook 9 with
the pin 3 during initial opening movement
of the door, thus forming a greater or less
discharge of said load through the hopper
during the engagement of the rigid control-
ling means at the time of the initial move-
ment incident to opening of the door.

As the device is intended to be applied to
hopper bottom cars built of metal and of
well known construction only such parts of
the car are shown as are necessary to under-
stand the position and operation of the de-
vice forming the subject matter of this in-
vention.

Referring to the parts:—A indicates one
center sill, it being understood that said sill
is duplicated; B and O represent parts of
the hopper crown; D side sheets of a car;
B a hopper door; I a winding shaft; G an
adjusting screw ; H—J lock nuts and I the
screw socket. B’ is the usual stiffening an-
gle at the bottom of the inclined hopper
plate B? and S—S are the hangers for the
winding shaft F, all of which are of well
known construction.

Fixed on the shaft I is the combined
winding drum and crank extension 1 which
is provided with offset arms 2 carrying the
engaging pin 3, the eye 4 and the chain
winding drum 5, which latter is preferably
partly eccentric to the shaft I' for purposes
hereinafter explained.

Connected with the door E through the
usual swivel connection comprising the parts
G and H, is the pivoted locking arm 7 con-
nected by the pin 8 thereto at one end and
provided at its opposite end with a hooked
extension 9, adapted to be engaged by the
pin 8 before referred to. The member 7
shown in detached view in Fig. 5 also car-
ries the transversely extending shaft 10 pro-
vided with rollers 11 on its opposite ends
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which rollers are guided between inwardly
projecting flanges 12 of a channel shaped
member 13, which is secured by rivets to the
inner faces of the center sills A, during a
part of its movement.

The locking arm 7 is capable of various
modifications and for convenience, some of
these modifications are illustrated.

In Fig. 5, the arm 7 has secured to it a
side piece 15 provided with offset portions
16—17, the offset portion 16 being provided
to receive the eye 18 extending from the
adjusting screw G and the offset portion 17
being provided so that the operating chain
may be connected with the pin 19, which
extends through said portion 17 and the
cobperates to take up the slack in the chain,
is connected with the chain loop 4 before
referred to.

In the modification shown in Fig. 7 there
is provided side piece 15*, which 1s given a
right angular bend 20, carrying the eye bolt
21 which is provided with an adjusting screw
threaded portion 22, with which the nut 23
codperates to take up the slack in the chain,
when desired.

A more simple construction is also illus-
trated in Fig. 8, wherein the arm 7* is bifur-
cated at its lower end and the pin 25, which
engages the eye 18* is provided at one end
with an eye bolt 26 with which the chain 18
may be connected.

It is evident that the necessary adjust-
ment of the parts shown in Figs. 5 and 8
must be secured through the adjusting screw
G shown in Fig. 1, while the chain Is inde-
pendently adjustable with the device shown
i Fig. 7.

It will be noted that the locking arm 7
is secured at one end only, the lower end,
while its upper end swings freely with the
movement of the door until it engages the
pin 3, carried by the crank arms 2. The
combined crank arms and winding drum are
secured to the winding shaft ¥ by a suitable
key 1~

The operation of the device will be ap-
parent from the accompanying drawings
and commencing with the dotted lines of
Fig. 2, it is evident that rotation of the shaft
F in the direction indicated by the arrows
for nearly a complete rotation of said shaft
F will wind the chain 18 on the chain drum
5and at the same time carry the locking arm
7 from the position shown in dotted lines in
Fig. 2 to the position shown in full lines in
said figure, where hooked end 9 of the lock-
ing arms 7 will be in position to be engaged
by the pin 3 carried by the arms 2. Con-
tinuing the rotation of shaft F the parts
will engage positively and be carried to the
position shewn in full lines of Fig. 8, in
which position the eccentricity of the wind-
ing drum becomes effective to take up the
slack of chain 18 which would occur if it
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were not for this eccentric disposition of the
chain way of said winding drum 5. Con-
tinuing the rotation of shaft ¥, the parts
will be carried to the position shown in dot-
ted lines in Fig. 3, wherein the crank arms
2 and pin 3 occupy a position relatively be-
low the alinement of the pin 8 and the wind-
ing shaft I, this being accommodated by
the bend 7 of the locking arm 7, thereby
bringing the parts into positively locked po-
sition wherein the weight of the load may be
supported without danger of rotation of the
winding shaft F and incidental opening of
the door, in which position the parts will be
finally locked until the shaft ¥ is rotated in
the opposite, or contra-clockwise, direction.
During the nitial movement of the locking
arms 7, the rollers 11 will travel between the
flanges 12 of the channel 13 but after the
parts have progressed in closing beyond the
position shown in full lines in Fig. 2, it will
be cobserved that the inner end of the lock-
ing arm is carried upwardly, as shown in
full lines of Fig. 3, and for this reason the
top flange 12 at least, of channel 18 should be
cut away as indicated in Figs. 1, 2, and 3
of the drawings, thereby providing clear-
ance for the rollers 11 in their upward move-
ment. In opening, it will be observed that
the door E is supported entirely by the lock-
ing arm T and its engaged connection with
the crank arms 2 until said crank arms as-
sume a position intermediate the two posi-
tions illustrated by full lines Figs. 2 and 3,
in which position the door X has been opened
sufficiently for providing a partial discharge
of the load, thereby relieving the door and
closing means of the maximum stress and it
is to be observed that up to this point the
rigid parts are in engagement. Continuing
the operation of opening the door by con-
tinued rotation of the shaft I, the locking
arm will move from thie position just de-
scribed to the position shown in dotted lines
of Fig. 2. The winding drum, continuing
rotation and permitting the chain to slacken,
will allow the door to assume its fullest open
position.

While the channel 13 is shown, it is evi-
dent that the weight of the locking arm 7
will be sufficient under normal conditions to
Lold the hooked end down so that the rollers
11 will travel on the bottom flange 12 of said
channel 13 and the top flange may be omit-
ted, if desired, though it is shown as an
auxiliary guide and may, or may not, be
used. Obviously the center sills may be re-
versed so that the lower flanges thereof may
be utilized in liew of the member 13. In
addition to the natural tendency of gravity
to swing the hooked end of the arm 7 down-
wardly, it will be noted that the engagement
of the chain with the pin 19 on said arm will
operate to draw the end of the arm down-
wardly and into parallelism with said chain
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as is clearly apparent from the dotted posi-
tion in Fig. 2.

The shaft 10, with its rollers 11 traveling
Between the channels 13 or bebween the
center sills A A, where said channels are
omitted, serve to guide the locking arms 7
centr aLV of the device so as to always carry
the hooked end 9 of Lne locking arm ver-
tically above the pin 3 so as to insure con-
tact of these parts. It will be evident that
a considerable variation in the length of
the chain may be had without detmctmo
from the efficiency of the device; the para-
mount e .senbml in this particular bemo that
the end of ‘Lhe hooked portion 9 shall be
drawn entir uy across the circular path ol
movement of the engaging pin 3. Said end
may be drawn from one to pethqps three
inches or more beyond the pm 3, according
to the relative eccentricity of the Wmdlno
drums 5, without destroying the proper
operation of the parts. meo to the pos-
slble length of the chain 18 the “doors B may

be allowed to move to a more widely onanefl
pc‘sgtmn than is possible with present door
operating devices, which depend for lock-
ing and cloging means upon cranked exten-
sions or crank arms equal to approximately
one half the distance of movement of the
doors.

It is evident that the degree of eccen-
tricity of the winding drum or chain way
depends upon the length of the crank arms
9. Short arms 2 will require but little, or
no, eccentricity of the chain way 5 and will
pr ovide a more powerful deor closing
means, whereas longer arms 2 will provide
more latitude of movement of the parts, in
which event it is well to provide a chain
way 5 of suflicient eccentricity to take up
the slack in the chain 18 as the parts assume
the position shown in full lines in Fig. 8.

What T claim is:

1. In a device of the character described,
an operating shaft, a door and means for
closing and locling said door in closed posi-
tion comprising a crank arm, a locking arm
separably connected therewith when the
parts are in predetermined positions, and
a track for guiding said lecking arm to en-
sing poqmgd
. The combination of a pair of sills, a
hinged door, a sliding 1‘10' 1 connecticn be-
tween the free edge of said door and said
gills, and means dl%engqgmg said connec-
tion from said sills to lock said door in
position

8. In a device of the class described,
shaft having a fixed axis of rotation, a door,

flexible conunection between said shaft and
door adapted to support said deor during
it$ initial closing movement, a rigid means
supporting said door in its final closing
movement, ‘mg an eccentrie drum carried
by the shaft for taking up the slack in said
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flexible connection during said final closing
movement.

4. In a device of the class described,
door, a locking arm pivoted to said 1cor
md h‘wmo a Free uld a rotating shaft, a

erank pin “carried Ly said .;hait adapted
to engage sald free end and Lhcreby to carry
said arm into posmon to rest on said shaft.

5. In a device of the character described,
spuced aparl suppor unf‘ members, a door,
an arm piveted to said door, a tr msvmsnly
extending shaft centering said arm between
sald supports, a locking mmechavism includ-
ing an actuating shaft supported from said
members adapted to engage said arm to
close said door.

6. In a du*mb of the character described,
a shaft, a crank pin carried by said shaft,
a door lifﬁno and locking arm having a
hooked free end adapted in “certain posmons
thereot to be engaged by said pin to draw
the arm across (ho path of movement of
said pin to position said armn on said shatft.

7. In a door closing and locking device,
the combination comprising an cperating
shaft, a door, a cham winding drum and
crank arm on said sh aft, a 1004,1110 arm at-
tached to the door having a free end adapt-
ed to be engaged by S‘MJ Cerank arm to close
said door, and a chain 1}(\1,11a113 connecting
said drum and said locking arm vemote
from said free end and ad&pied to be wound
on said drum, thereby to bring said locking
arm into posulon to be engaged by said
cmnk arm.

. In a door closing and locking device
thc combination comprising an <,perz1tmo
shaft, a door, a combined chain drum and
cranle arm on said shaft, means adapted to
raise said door including a chain adapted to
be wound on said drum, and mcludmo a
locking arm connected with said door at one
end and having a free hooked end adapted
to be guided by a fixed support during the
raising of the door into position to be en-
gaged by said crank arm.

9. In a door ciosing and locking device,
the combination comprising an operating
shaft, a door, a combined winding dium and
crank arm on said shaft, a ne\lbk connou
gion between said drum and said door, a
hook-shaped locking arm per mammly con-
nected with said door at one end having its
opposite end suppor ted independent of the

o
O

erank arm and adapted to be 1011glmdmal,1y ]

actuated by said erank arm when brought
by said chain within the radius of said
rank arm.

10. In a device of the character described,
the eombination comm'mum a winding fhaft
a door, a door locking arm ' connected to said
door and disconnected frem said shaft when
the door is in open position, and a chain
adapted to be taken up on said shaft and
connected to said door to raise the same, and
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a guide controlling said locking arm and
adapted to bring said arm into position to
be locked on said shaft.

11. In a device of the character described,
the combination comprising a winding shaft,
a door, a door locking arm connected with
said door at cne end and separable from
said shaft at its opposite end when the door
is in open position, a chain adapted to be.
taken up on said shaft and connected with
the door to raise the same, and a gunide con-
trolling said locking arm to bring said arm
into position to be locked on said shaft.

12. In a device of the character described,
a rotatably mounted continuous shaft, a
door, a combined eccentric drum and crank
arm extending in the same direction from
said shaft constituting part of the door lift-
ing and locking means, a flexible connection
between said door and eccentric drum, and
an arm attached to the door and adapted to
be engaged by said crank arm.

18. In a device of the character described,
a supported crank shaft, a crank pin actu-
ated by said shaft, a door, an arm pivoted
to said door and having a free end discon-
nected from said shaft when the door is
opened and adapted to be engaged by said
crank pin to bring the arm into locking po-
sition lapping the crank shaft when the door
is closed.

14. In a device of the character described,
a guide, a door, a rotatable shaft, a crank
carried by said shaft, a flexible connection
between said door and shaft, and a supple-
mental connection having one end pivoted
to said deor and having its opposite end
supported in said guide and adapted. to be

engaged by said crank in predetermined po- |

sitions of the same.

15, In a device of the character described,
a support, a door, an arm having one end
pivoted to said door and the opposite end
stidably mounted on said support, and means
adapted to engage sald arm to raise thesame
from the support and to lock said door.

16. The combination of a pair of center
sills, a hinged door, a rigid connection hav-
ing one end pivoted to the door and having
the opposite end slidably mounted between
said sills and supported by the same when
the door is in open position.

17. In a device of the character described,

1,081,040

a door, an operating shaft, a crank arm and
a chain drum on said shaft and means for
closing and locking said door in closed posi-
tion comprising a chain, and a locking arm
connected with the door and adapted to en-
gage the crank arm when the parts are in
predetermined positions, and a track for
guiding said locking arm to engaging posi-
tion.

18. The combination of a pair of sills, a
hinged door, a slidable locking arm between
said door and said sills, and means adapted
to disengage said arm from said sills to lock
said door 1n position.

19. In a device of the character described,
spaced center sills, a door, an arm slidable
relative to said sills and pivoted to said
docr, means centering said arm between said
sills, and locking mechanism including an
actuating shaft supported from said sills
adapted to engage said arm to close said
door.

20. In a device of the character described,
a shaft, a crank extension movable with said
shaft, a door locking arm having a releas-
able heoked free end adapted in certain po-
sitions thereof to be engaged by said exten-
sion to draw the arm across the said shaft.

21. In a door closing and locking device,
the combination comprising an operating
shaft, a door, a chain drum and crank arm
on said shaft, a chain adapted to raise
said door, said chain being adapted to be
wound on said drum, and a locking arm
connected with said chain and having a free
end adapted to be guided by a fixed support
duaring the raising of the door into position
to be engaged by sald crank arm.

92. In a device of the character described,
the combination comprising a supporting
member, a crank shaft having a fixed axis of
rotation, a door lifting means actuated by
said shaft, a door, a rigid door locking
means, and a guide on said supporting merm-
ber for positioning a part of said rigid
locking means to be actuated from sald
shaft.

In witness whereof I have hereunto set
my hand in the presence of two witnesses.

LEVIN GOOSFORD HANDY.

Witnesses:

C. A. HumPpHRIES,
Fraxx V. Coorrr.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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