Feb. 26, 1924. 1,484,634

C. H. FOSs
GRAIN DOOR STRUCTURE

Filed March 11 1922 3 Sheets-Sheet 1

T

TR

AN

APV NN

2
N
&
N
N
N
4%
N
N
/ | J\/\Mk
)51_\ Q) //V '
o~ ' " I nventor
N\'\‘["‘_‘\’\/—’\/\’\, C. M. Foss

tors Attorneys,

T




1,484,634

C. H. FOSS
GRAIN DOOR STRUGTURE

Filed March 11

Feb. 26, 1924.

3 Sheets-Sheet 2

1922

21—

1bal

4

£Y—

24

&7%\
~6/

o D
INy nvgn .
vy
‘V D,
L NER
H- Icw X
|6 :
%Wfd
m_-;s\ 6 of
g i

%
AN A\é

€

N

o
tss



Feb. 26 , 1924. 1,484,634
- C. H. FOSS

GRAIN DOOR STRUCTURE

Filed March 11,6 1922 3 Sheets-Sheet o

T
L
-_:“';N_ ) 3 ’ “~~
_'_._,:-:JHEE.'__\. ______ '_?—"—_'____-_-_-}‘\_’__'ﬂ__;_——_“ - '?YS_ TTTTTTTA
o mﬂ&:rz& RSN D1 S 1
. N ) N s "o o ‘' oo °
M ﬂ\\ l‘ N | 1 . rT . P
iy ': & ‘ N \ = [ ” olo !l . “‘/-@
SN bl (¥
PN | | (e |‘ I
: [ olon I \ : |
|
; N | oo
S | ’ A
. [ oo
R e
o
| <17l
; olo
|
: , oo
. |
] : ‘ ‘“ °l° A
1 |s i ]
£ 2 N N |
i ~ N IR R B o
=l 1T N % l:l 'Nfi . 11”1‘1 el
CEIHE Y \ ‘ | \ . |
L' - fkae \ -4 o O
r,{ z e
j!-i'l:-"h:'; [N S N T
' feE N N

Y _Invenior
“lh’. C.H Foss '
I ﬁyﬁz&ﬂﬁorn{_y




Patented Feb. 26, 1924.

UNITED STATES

1,484,634

PATENT OFFICE.

CLARENCE H. F08S8, OF MINOT, NORTH DAKOTA.,
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To all whom it may concern:
Be it known that I, Crarenxce H. Foss,
a citizen of the United States, residing at
Minot, in the county of Ward and State of

s North Dakota, have invented certain new
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and useful Improvements in Grain-Door
Structures; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable
others skilled in the art to which it apper-
tains to make and use the same.

This invention relates to a car door closure
particularly designed as a grain door. It is
well known that when the car is loaded with
grain there is a great pressure against the
door and it is most difficult to give the ini-
tial opening movement thereto.

It is, therefore, an object of the present
invention to construct a grain door mounted
for guided vertical movement and to pro-
vide means for giving increased leverage to
raise the door through its initial opening
movement.

It is a further object of the invention to
provide a grain door adapted to be guided
for vertical movement and to be moved into
an inoperative position above the door.

It is a still further object of the invention
to provide a grain door comprising a plu-
rality of hinged sections, which sections are
adapted to be folded into substantially par-
alleFrelation and to provide means for hold-
ing the doors in such folded position.

It is another object of the invention to
provide a means by which the means hold-
ing the door in folded position will be re-
leased when the door is lowered a certain
distance toward closing position.

These and other objects and advantages
of the invention will be fully set forth in
the following description made in connec-
tion with the accompanying drawings in
which like reference characters refer to the
same parts throughout the different views,
and in which,

Fig. 1 is a view in elevation of the inside
of the door and the means for operating the
samie ;

Fig. 2 is a transverse vertical section of
the car, the door being shiown in end eleva-
tion; : 1
- Fig. 8 is a partial horizontal section taken
on the line 3—3 of Fig. 2, as indicated by
the arrows, a portion of the guiding roller
being also shown;

-and the roofing structure 3.

Fig. 4 is a view in elevation of a portion
of the car and door;

Fig. 5 is a partial end view of the door in
folded position, showing another position of
the same.in dotted lines; and

Fig. 6 is a perspective view of the hinge
connecting the door sections.

Referring to the drawings, the side of a
box car is indicated, of which it will only
be necessary to consider the door posts 1, the
lintels or supports 2 at the tor% of the door,

he sides and
other portions of the car structure shown
are thoroughly apparent and a detailed de-
scription thereof is unnecessary.

Secured to the inside of the posts and
projecting inwardly of the door therefrom
1s a guiding plate 4. This plate extends up-
wardly along the posts and is bent into
curved form and secured in spaced relation
to the roofing of the car, as clearly shown
in Fig. 2.

The door proper comprises a plurality of
hinged sections 5 which, in the embodiment
illustrated, are two in number of substan-
tially equal widths and are connected by a
plate hinge of a common construction, com-
prising the members 6 and 7 shown in Fig. 6
and the usual hinge pintle. The members 6
and 7 are folded or fitted about the adjacent
edges of the door sections, as shown in Fig.
5. The outer sides of the door sections 5
have angle members 8 suitably secured
thereto, one edge of which overlaps the ed
of the plate 4. To the outer side of the
lower door section are secured vertical angle
strips 9, adjacent the top of which is jour-
naled a roller 10 projecting from one side of
the angle strip and bearing with its flat sur-
face against the outer side of the plate 4.
The plate 4, angle members 8 and 9 and
roller 10 thus form a guiding means for
controlling the movement of the door to
closed and open positions.

To the outside of the door adjacent the
bottom edge thereof are secured sheave
brackets carrying small sheaves 11 disposed
adjacent the sides of the door. To the
lintels or cross members 2 are secured bear-
ing brackets 12 in which is journaled a shaft
13 extending parallel to the door above the
door opening, this shaft being held in posi-
tion by suitable collars pinned to the ends
thereof outside of said bearing. The shaft
has a portion 13* of increased diameter ad-
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jacent one of the bearings, which portion is
provided at its inrer end with a flange or
collar. Secured to the sides of the roof of
the car at some distance inward from the
shaft 13 adjacent the ends thereof and
slightly thereabove are angle brackets carry-
ing sheaves or rollers 14 having their axes
arranged parallel with the shaft 13. The
shaft 13 has a sheave 15 at one end adjacent
the portion 13* and the sheave is provided
at its outer portion with a ratchet wheel co-
operating with which is a pivoted pawl 16.

‘A flexible member illustrated as a chain 17

has one end secured to the outer erid of the
portion 138* of the shaft 13 by a suitable
eye bolt and the member passes over the
pulley 14 above the shaft 13 and then down-
ward around the sheaves 11, and upward
over the other pulley 14 and thence down-
ward to the shaft 13 to which its other end
is secured.. When the door is in closed posi-
tion, as shown in Fig. 4, the chain 17 is
wound through a plurality of convolutions
about the shaft 13 at its smaller end. An
endless chain or other flexible member 26
passes over the sheave 15 and downwardly
along the side of the car. In this closed
position ‘of the door, staples 18 provided
therein are in position to be engaged by
hooks 19 secured to the door posts to hold
the door against lifting movement.

The sections of thé door are adapted to be
swung into folded substantially parallel
relation and the upper section 5 is adapted
to swing- downwardly toward the lower sec-
tion. The lower section is provided at some
distance from its lower edge with latch mem-
bers 20 and the upper section is provided
with similar spring pressed latches 21.
When the doors are swung into parallel re-
lation, as illustrated in Fig. 5, the latches 20
and 21 will be engaged. As shown in Fig.
5, each latch 21 has a stem projecting-into a
housing 22. This stem has projecting
therefrom or secured thereto a bolt 23 ex-
tending through the other end of the housing
and having an eye thereon. A spring 24 sur-
rounds this bolt in the housing and tends to
maintain the latch pressed downwardly
away from the housing. When the upper
section is folded down on the lower section,
as shown in Fig. 5, the latches, as stated,
will be er ;aged and the springs 24 will main-
tain said latches in their engaged positions.
A flexible member shown as a chain 25 is at-

“tached to the eye of bolt 23 and has its other

end attached to a cross member in the roof
structure. When the door is folded and
raised vertically to inoperative position, the
chain 25 will merely fold on top of the same.
When the door is lowered to a certain posi-
tion, as-shown at the right of Fig. 2, the
chain 25 will be drawn taut and will pull on
the bolt 23, thus drawing the latch/21 up-

wardly and releasing the same from the.
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latch 20. The lower section of the door can
then swing down. The upper section of the
door can then swing upwardly and the door
be lowered to its entirely closed position.
The end of the chain 25 will merely swing
about in the eye on bolt 23. :

In operation, assuming the door to be in
its closed position, as shown in Figs. 1 and 4,
the hooks 19 will be released and the chain
26 will be pulled downwardly to rotate the
sheave 15 and shaft 138. As the shaft is ro-
tated, one end of the chain 17 will be wound
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upon the enlar%ed portion 13* thereof and .

the other end of the c¢hain will be unwound
from the other end of the shaft which is of
smaller diameter than the portion 13~
There will thus be more length of chain
wound up than is unwound and a differential
action will be produced which will tend to
lift the pulleys 11 and the door will thus be
moved vertically. After the chain is un-
wound from the smaller end of the shaft 13
it will begin to wind up on said smaller end
in the same direction as it is wound on the
portion 13*. The door will then be lifted
at much greater speed. - It will thus be seen
that for the initial lifting movement, a
greater leverage will be exerted upon the
door than for the subsequent movement. It
is well known that when the car is full of
grain there is a great pressure against the
door and it is much more difficult to give the
initial movement to the door than to give a
subsequent movement. After the door has
been raised a certain extent, the upper sec-
tion 5 can be swung downwardly into the po-
sition shown in Fig. 5 and the latches 21 will
engage the latches 20. The door, at this
time, is sufficiently high for the chain 25 to
permit this movement. The door will con-
tinue to move upwardly in its folded position
guided by the rollers 10 and will eventually
swing into the position shown in dotted lines
in Fig. 2 at the top of the car. As the sheave
15 is turned by chain 26, the same, together
with the shaft 13 will be held in its succes-
sive positions by the pawl 16 engaging its
co-operating ratchet wheel. When it is de-
sired to lower the door, the pawl 16 can be
disengaged from the ratchet and the door
will move down readily by gravity. The
speed of descent of the door can be regulated
by holding the chain 26 and letting the same
move over the sheave 15 at the desired speed.
As already described, when the door reaches
a certain position, the chain 25 will disen-
gage the Jatches 20 and 21 and the upper sec-
tion can then swing to its vertical position.
When the door is closed it can be held against
movement in its closed position by the hooks
19 engaging the staples 18.

. From the above description it is seen that
applicant has provided a simple and efficient
door for a grain car. The door can be
quickly and easily opened and the mecha-
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nism thereof is disposed where it will not
interfere with the normal operations about
the car. The parts of the structure are com-
paratively few and the structure can be made
quite rugged and when once assembled will
have no tendency to become disarranged or
get out of repair.

It will, of course, be understood that vari-
ous changes may be made in the form, de-
tails and arrangement of the device without
departing from the scope of applicant’s in-
vention, which, generally stated, consists in
the matter shown and described and set forth
in the appended claims.

What is claimed 1s:

1. A grain door structure having in com-
bination a door comprising hinged sec-
tions, a guideway for guiding said door in
its opening movement, a flexible member
attached to said door and a rotatable dif-
ferentially operating means comprising a
shaft of different diameters to which the
ends of said flexible member are secured
for moving said flexible means to raise said
door, said flexible member, when the door
is closed, being wound about the smaller
end of said shaft.

2. The combination with a car door
mounted for vertical movement, of a liftin
device comprising a rotatable shaft disposeg
above the top of said door having a larger
diameter at one end than the other, a flexible
member having its ends secured to the ends
of said shaft and normally wound about the
smaller end thereof in a direction oppo-
site to that in which the shaft is turned to
raise said door, and spaced pulleys secured
to the door adjacent the bottom thereof over
which the flexible member runs.

3. The combination with a car structure
having a door opening therein, of a door
comprising hinged sections guided for ver-
tical movement, spaced pulleys on the lower
section, a flexible member adapted to move
over said pulleys, and rotating means ad-
jacent the top of the door opening to which
the ends of said flexible member are se-
cured, said means being adapted initially
to wind up one end of said flexible member
at one speed and unwind the other end at
a less speed.

4. The structure set forth in claim 3, said .

8

rotating means comprising a member hav-
ing a small diameter at one end on which
the flexible member is partially wound in
one direction when the door is in closed
position and having a large diameter at
its other end for winding up a flexible mem-
ber in the opposite direction to raise the
door, the chain being adapted to unwind
from the smaller end during such raising
movement. :

5. The combination with a car structure
having a door opening therein, of a door
comprising two hinged sections, a latch ad-
jacent the bottom of the lower section, a
latch adjacent the top of the top section,
the top section being adapted to swing

down substantially parallel to the lower

section and automatically engage the said
latches.

6. The structure set forth in claim 5, said
folded sections in latched relation being
adapted to be moved into position above
the door opening, and means secured to
said latches and to the car above said door
opening for automatically disengaging said
latches when the door is moved downward
a certain distance. '

7. The combination with a car having a
door opening therein, of a door guided for
vertical movement and for movement into
position over the door opening, a lifting
mechanism for said door ¢comprising & rotat-
able shaft over said door having portions of
different diameters, spaced pulleys secured
adjacent the bottom of said door, and a
chain having its ends respectively secured
to the said portions of said shaft and wound
thereabout and passing down and under said
pulleys on the door.

8. The structure set forth in elaim 7,
said door comprising sections hinged on
a horizontal axis and adapted to fold to-
gether when opened, said pulleys being car-
ried by the lowermost section.

9. The structure set forth in claim 7, and
sheaves rotatably mounted above said shaft
adjacent each end thereof over which said
chain passes before passing down to said
pulleys on the door.

In testimony whereof I affix my signature.

CLARENCE H. FOSS.
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