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Specification of Letters Patent.
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Application filed August 16, 1806, Serial No, 274,429,

Lo all whom it inmay conceri:

Be it known that I, AReYLE CAMPBELL, a.

citizen of the United States, residing at Chi-
cago, in the county of Cook and State of 1ili-
nois, have invented a certain new and usetul
Improvement in Mechanism for Operating

Car-Floor Doors, of which the following 1s a

specification.

My invention relates to mechanism for op-
erating car-floor doors both in the type of
cars in which the doors of the floor are level
and in cars of the hopper type.

The object of my invention is to provide
such a mechanism which can be easily and
cheaply-made, which is efficient in operation,
and not readily liable to get out of order.

It consists in such a mechanism in which
the door or doors in the floor of the car can

be operated with substantially a uniformforce
applied to the operating-lever during all por-.

tions of its stroke and in means by which the
operating mechanism serves to automatlcallv

lock the door or door% of the floor m closed:

position.

My invention further consists in the details
of construction which will be hereinafter more
fully described and claimed as the SpeCI[’lC‘L-
flon proceeds.

Referring to the drawings, Figure 1 1s an
end view, partially in section, of a car having

flat floor-doors pivoted near the longitudinal
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center of the car and adapted to swing down-

ward to discharge load at the side of the car,
the same having the operating mechanism of

my invention applied thereto. FKig. 2 is a

corresponding view of a car in which the flat

floor-doors are pivoted near the. side of the
car parallel to the longitudinal center of the
car and adapted to swing downward to dis-
charge load between the rails. Fig. 8 is a
partial section side view ot the car shown in
Fig.1. Fig. 43isacentral sectional end view,
and Fig. 5 is a partly-sectional side view of a
car of the hopper type having the mechanism
of my invention applied thereto -

Referring now to Figs. 1, 2, and 3, numeral
11 mchcates one VBI‘BICEL] memb_er of a central
oirder running lengthwise of the car, this
Gll‘del‘ being intersected between the ends of
the car by a plurality of cross-bearers and
bolsters 12. Rising from the ends of these
cross-bearers are t-he stakes 13, to which are
secured the sides 14 of the box-car, which
may be made 1nany of the common forms ot
construction.  Across the tops of the cross-

bearers and central girder I place the floor

| proper,

toward the center

pin 27.

15, having openings 1n 1t for the
doors 16 in Fig. 1 and 17, Fig. 2, for dis-
charging the load, which are operated by the
device of my invention, the doors in Kig. 1

being hinged at 19 near the longitudinal cen-

ter line of the car and adapted to swing down-
ward to the dotted-line position shown to

- discharge load at the side of the car, while

the door 17 in Fig. 2 is hinged at 21 parallel
to the central line of the car and near the side
14 of the car and adapted to swing downward
of the car to the dotted
lines, as shown, to discharge load between the
rails.

In applying the device to the car illustrated
in Figs. 1 and 3 1 journal in or on the succes-
sive cross-bearers 12, heretofore referred to,
a shaft 22, adapted to turn on its axis in bear-

ings 23, said shaft being thus journaled upon

each of the successive cross-bearers or bol-
sters of the car and extending 1n one or more
sections from end to end of the car. DBetween
each pair of journal-bearings for this shatt
and usually between the edges 24 of each door
16 I form in this shaft 22 at least one pair of
crank-arms 26, connected by a common crank-
In the particular structure here
shown there are two sets of these crank-arms
26, connected by a common crank- pm 27 be-
tween each journal-bearing.

Pivotally mounted at 30 on each cross- -hearer
or bolster 12 or an extension thereof, 31, I
place a series of bell-cranks having two arms
32 and 33, preferably at right angles to each
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other, the arm 32 being preferably shorter

than the arm 33. 1 connect the outer end of
bell-erank arm 82 with the crank-pin 27, near
which the particular bell-crank is mounted,
by means of a link 35, this link being wm—
naled on the bell-crank arm 32 by the pin,
rivet, or bolt 36 and to the crank-pin 27 by
the coupling or bearing 38, loosely secured
about the crank-pin 27 by means of the bolts
39. Pivoted to the outer end of each bell-
crank arm 33 on a pin, rivet, or bolt 40 1s a
rod 42, extending in the full-line position oi
Fig. 1 diagonally upward toward the outer
end of one ot the doors 16.

Mounted upon the outer ends of each palr
of rods 42 between each pair of cross-bear-
ers and usually journaled therein is a shaft
438, -On each of these shafts 43 I journal,

preferably, four rollers, consisting of one pair

of rollers 45, mounted on the shaft between

the edges 24 of a door 16 and acapted to bear

in the tracks 46, mounted upon the under side
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65 applied to this car except that the track on
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of the door, as shown 1n Ifig.
pair of rollers 48 being preferably mounted
near the opposite ends of the shatt 43, as
shown, and adapted to travel in a track con-
sisting of the horizontal portion 50 near the
side of the car, the inclined portion 51 ex-
tending downward toward the center of the
car and the horizontal portion 52 extending
horizontally under the portion 31 of the cross-
bearers or bolsters, to which 1t is secured by
any suitable means.

In the operation of the device when applied
as shown in Figs. 1 and 3 the parts are nor-
mally i full-line position, as shown, with the
rollers 48 resting upon the horizontal por-
tion 50 of the track and the rollers 45 directly
supporting the outer edges of the door 16, to
which the particular portion of the mechan-
1Ism under consideration i1s applied. In this
position the bell-crank arms 33 and the rods
42, attached to them, are in approximately a
straight line, and therefore not easily deflect-
ed from that line by the pressure of the load
upon the fHoor-door 16 upon the rollers 45,

thereby, in connection with the flat horizon-
tal portion of the track 50, locking the floor-

doors 16 in raisced posmon, as shown in fall
lines.

On the end of each shaft 22 there is rigidly
secured a hand-lever 55, which the operator
may take hold of and move in onedirection (o
move the mechanism just deseribed from the
full-line position of Fig. 1 to the dotted-line
position of the same figure, thereby allow-
ing the floor-doors to settlie downward under
the action of the load upon them to the dot-
ted - line position shown and adapted to be
moved in the opposite direction to restore the
mechanism and the doors resting upon it from

the dotted-line position to the full-line posi-
tton. I provide a ratchet-wheel 56, rigidly

secured upon the end of each shaft 22, and a

Gyt o4 g <y G
pawl 57, pivoted at 58 to the end sill 59 of
the car, and by throwing this pawl 57 into
contact with the ratchet-wheel I am able to
lock the mechanism in stationary position, with

the floor-doors i any position which may be

desired between dotted-line and full-line po-
sition. This pawl also assists the mechanism
heretofore described in locking the doors in
normal or full-line position. -By the use of
this construction I am able to obtain a much
more eificient direction of pressure upon the
under side of the door than could possibly be
obtained by connecting the rod 42 to crank-
pin 27, and 1 further obtain the locking ef-
fect heretofore described without sacrificing
the efficient application of power to the un-
der side of the door.

In the construction of Fig. 2, in which the

floor-doors are pivoted toward the side of the

car and drop downward to discharge load at
the center of the track, asheretofore described,
exactly the same mechanism just deseribed is

3, the other |

- Jjournal a pal
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which the rollers 48 travel takes the form 60,

61, 62, and 63, this track in its various parts,

however, performing the same function as is
performed on the tracks 50, 51, and 52 in
Fig. 1.

As heretofore stated, I have in Figs. 4 and
5 applied the device of my invention to the
ordinary hopper type of car, consisting in two
longitudinal half portions 65 and 66, which
are 1n turn divided internally by the plates
67 and 68 into two lateral hoppers 69 and 70,
thereby really divided into four compart-
ments, each of which i1s emptied by the turn-
ing of a door 72, pivoted at 78. In the ap-
phca,tlon of my device to this type of car I
r of transverse shafts 76 in place
of the longitudinal shatt 292, heretofore de-
seribed, each of these shafts having at its

center between the plates 67 and 68 erank-

arms (8, connected by a common crank-pin
79, corresponding with the crank-pin 27, here-
totore described. Adjacent to these shafts at

81 I journal a bell-crank 82 83, identical with

bell-crank 3233, heretofore deseribed,and con-
nect the outer end of bell-crank arm 82 with
crank-pin 76 by a link 85, identical with link
39, heretofore described. To the end of each
bell-crank arm 83 I connect a rod 87, corre-
sponding with rod 42, heretofore described.
The outer end of each of these rods 87 is se-
cured to a short shaft 88, bearing two rollers
89, adapted to travel on a track 90 91, formed
upon the outside edges of plates 92, forming
the stationary bottom of the hopper between
the plates 67 and 68, as shown in Fig. 4. Be-
tween the rollers 89, heretofore 1escnbed and
secured to the shaft 88 is a rod 94, pivotally
mounted at 95 to the lower edge 96 of the
door 72 or, more properly speaking, to a bar
or rod 97, running across the car and connect-
ing each bar and transverse doors together,
as shown 1n the figures. Kach of these shafts
76 1s equipped with a hand-lever 99 and pa,wl
100, exactly corresponding with the lever 5
wheel 56, and pawl 57 of Fip. 1.

It wiil be seen that the portions 90 of the
track used in the device of Figs. 4 and 5 cor-
respond exactly in function with the horizon-
tal porticns 50 and 61 on the tracks hereto-
fore described, and that the inclined portions
91 of the present track correspond with the
portions 51 and 62 of the former tracks, and
that all of the parts are substantially identical
in function except the rod 94, which is added
to connect the shatt 88 with the hopper-doors
proper. |

When the operator desires to dump the load
in a car ot the type shown in Figs. 4 and 5,
he simply releases the pawl 100, takes hold of
the lever-handle 98, and gives it a turn in the
proper direction to move the parts from the
tull-line position to the dotted-line position
at the left of Fig. 5, thereby allowing the
load in hoppers 69 and 70 of hopper 65 to flow
down the Inclihed bottom 92 and out of the
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moves the lever 98 in the opposite direction.
1t will be noted that in the preferred nor-

mal position in all the types of cars just de-
scribed the crank-arm on the operating-shaft
connected to the hand-lever is parallel to the
bell-crank arm: to which it is connected and

that the link connecting these two parts is at

right angles to both. It will also be noted
that the bell-crank arms are at right angles
to each other. It will further be noted that
In both forms of construction the shaft for
operating the door, the bell-crank, and the

movable shatt traveling in thebam track are:

all mounted with their axes in different 1 Imag-
inary planes parallel to each other.

In the preferred form of construction here
shown I make the proportions of the i 1m por-
tant parts upon the following scale: the main-
shaft crank-arm 7, the link connecting it to
the first bel —cmnl{ arm 6, the first or c;hmtm
bell-crank arm 9, and the second bell-crank
arm 12. With these proportions I have in
practice been able to obtain very satmf&ctorv
results.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 15—

1. In a car, in combination with a car. body
or frame having anormally load-carrying door
hinged thereto, adapted to swing to a differ-

ent position to discharge the load; a shaft
journaled parallel to the hinge of the door,

means tor rotatinge said shaft, a erank-arm on
sald shaft, a ecrank-pin on said crank-arm, a
bell -crank pivoted in a line parallel to the

- axes of the hinges of said door and said shaft,
a link connecting said crank-arm with one of

40
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said bell-crank arms, a rod having one end
pivotally connected to the second arm of said
bell - crank normally in approximately a
straight line therewith, the opposite end of
sald rod being guided along a cam-track and
connected tc a mechanism whlch engages the
car-door which is to be moved.

2. In acar, in combination with a car body
or frame hd\?lnﬂ‘d normally load-carrying door
hinged thereto adapted to swing to a differ-
ent position to discharge the load a shaft
journaled parallel to the hinge of the door,
means Tor rotating said shaft, a crank-arm on
said shaft, a crank—pin on said crank-arm. a
bell-crank pivoted in a line parallel to the
axes of the hinges of said door and said shaft
In such a position that one of its arms is ap-
proximately parallel to the crank-arm on the
shatt, a link connecting said crank-arm and
sald bell-crank arm at approximately a right
angle to each, a rod having one end pivotally
connected to thesecond arm of said bell-crank
normally in approximately a straicht line

- therewith, the opposite end of said rod being

guided along a cam-track and connected to

mechanism which engages the car-door which
1s to be moved.

To close the doors, the opeérator mmplv ’

In 2 cat, in combination with a car body
or frame havmcr anormally load-carrying door
hinged ther'eto adapted to swing to a differ-
ent position to discharge the load a shaft
journaled parallel to the hinge of the door,
means for rotating said shaft, a crank-arm on
said. shaft, a crank- -pin on S.::lld crank-arm, a
bell - crank pivoted in a line parallel to the
axes of the hinges of said door and said shaft,
a link connecting said erank-arm with one of
sald bell-crank arms, a rod haviug one end

pivotally connected to the second arm of said

bell - ecrank normally in appr oximately a
straight line therewith, the opposite end of
said rod being connected to a mechanism
which engages the car-door which is to be
moved, a roller carried by said rod and a cam-
track on which said roller is adapted to travel

as the door is opened or closed said cam be-

ing soshaped that when the load-door is closed
the roller is on a portion of the track so shaped
as to assist 1n locking the foregoing mechan-
1Ism and door as descrlbed

4. In acar, in combination with a car bodv
or frame havmo‘ anormally load-carrying door
hinged theleto adapted to swing to a differ-
ent position b0 discharge the load a shaft
journaled parallel to the hinge of the door,
means tor rotating said shaft, a erank-arm on
sald shaft, a crank-pin on said crank- -arm, a
bell - crank pivoted in a line parallel to the
axes of the hinges of said door and said shatt
in such a position that one of its arms is ap-
proximately parallel to the ecrank-arm on the
shaft, a link connecting said crank-arm and
sald bell-crank arm at approximately a right
angle to each, a rod having one end pivotally
connected to the second arm of said bell-crank

normally in approximately a straight line

therewith, the opposite end of said rod being
connected to mechanism which engages the
car-door which is to be moved, a roller carried
by said rod and a cam-track on which said
roller is adapted to travel as the door is opened
or closed, said cam being so shaped that when
the load door 1s closed the roller is on a por-
tion of the track soshaped as to assist in lock-
ing the foregoing door and mechanism as de-
Scrlbed | |

5. In a car, having a lonmtudmal olrder or
girders a plllI'dlltV of cross-bearers intersect-

‘1ng the same and a plurality of normally load-

carrying floor-doors between the cross-bearers

pivoted on axes parallel to the longitudinal
center line of the car a shaft running length-

wise ot the car journaled on the cross-bearers -

near the door-hinges, a pair of crank-arms
each with a common crank-pin between them
on salid shaft, between each pair of cross-
bearers, where there 1s a floor-door to be
moved; a bell-crank pivoted on each cross-
bearer with one arm adjacent to the crank-
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arms on said shaft, a link connecting sald

crank-pin and said crank-arm, a shaft bodily
movable crosswise of the car below the door
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to be opened and closed, rollers on said shaft
bearing on the under side of the floor-door,
other rollers on said shaft adapted to travel
in a cam, a cam for said last-mentioned roll-
ers mounted below the plane of said car-floor
and a rod connected to the second arm of said
bell-erank and to said shaft, said second bell-
crank arm and sald rod being in approxi-
mately a straight line when the door is closed.

6. In a car, having a longitudinal girder or

-girders a plurality of cross-bearers intersect-

ing the same and u plurality of normally load-
carrving floor-doors between the cross-bearers
pwoted on axes parallel to the center line of
the car; a shaft running lengthwise of the
car journa,lt,d on the cross;-bea,rers near the
door-hinges, two pairs of crank-arms each
with a common ¢rank-pin between them on
said shaft between each pair of cross-bearers
where there is a floor-door to be moved: a
bell-crank pivoted on the cross-bearers with
one arm approximately parallel to the adja-

803,876

' cent crank-arm upon the shatt a link connect-

ing said crank-pins and bell-crank arms at ap-
proximately a right angle to each, a shaft
bodily movable crosswise of the car below the
door to be operated, rollers on sald shaft bear-
ing on the under side of said floor-door, other
rollers on said shaft adapted to travel in a
cam-track, a cam-track below the plane of
the car-floor in which said last-mentioned
rollers are adapted to travel and a rod con-
nected to the second arm of said bell-crank
and to said shaft said bell-crank arm and said
rod being in approximdtelv a straight line
when the door 1s closed.

In witness whereof 1 have hereunto Sub-
scribed my name in the presence of two wit-
nesses.

ARGYLE CAMPBILL.

Witnesses:
- CAROLYN RAFTERY,
DwicaT B. CHEEVER.

30

35




	Drawings
	Front Page
	Specification
	Claims

