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UNITED STATES

Pasented August 9, 1904,

PaTENT OFFICE.,

SPENCER OTIS. OF CHICAGO, ILLINOIS, ASSIGNOR TO NATIONAL COAL
DUMP CAR COMPANY. OF RAPID CITY, SOUTH DAKOTA, A CORPORA-

TION OF SOUTH DAKOTA.

MEGHANISM FOR OPERATING DUMP-CAR DOORS.

SPECIFICATION forming part of Letters Patent No. 767,312, dated August 9, 1904,
Application filed May 11,1903, Serial No. 156,663, (No model.

To alt whony tt vy corneeriy: o
Be it known that I, SrexceEr OTIs, a citizen
of the United States, residing at Chicago, in
the county of Cook and State of Illinois, have
5 invented certain new and useful Improve-
ments in Mechanisms for Operating Dump-

Car Doors, of which the tollowing is a speci- |

fication.
My invention relates to that class of mech-
10 anisms for operating dump-car doors having
a pair of rotatable winding-shafts extending
longitudinally of the car and provided with

means for connecting them to the dump-car

doors whereby the winding of the shatts will

15 operate such doors, means for operating the |

winding -shafts, and thereby the dumping-
doors, and with means for stopping the shafts

in any desired position. |
1t relates particularly to the means for op-
20 erating the winding-shafts and to the means
for stopping and holding them, and thereby

the dumping-doors, in any desived position

either in connection with or independently of
the mechanism for rotating such winding-
25 shafts. - _
The principal object of my invention 1s to
provide a simple, economical, and eflicient
mechanism for operating dump-car doors.
- A further object of the invention 1s to pro-
30 vide a simple, economical, and efhicient means
for rotating the winding-shafts and adapted
to be thrown into and out of operative en-
oagement with such winding-shafts.
A further object of the invention is to pro-
35 vide, in combination with such a mechamsm
for operating the winding-shaft, means for
stopping the rotation of the winding-shaft,
and thereby the dump-car doors, in any de-
sired position, either in connection with or in-
40 dependently of the mechanism for rotating
the winding-shatts. L
Other and further objects of the invention
will appear from an examination of the draw-
ings and the following specification and claims.
45  The invention consists 1n the features, com-
binations, and details of construction herein-
after described and claimed.

In the accompanying drawings, Figure 1 1s
an end view in elevation of a device. con-
structed in accordance with my improvements; 59

Fig. 1%, a detail view in elevation of one of

the operating ratchet-levers with its ratchet;
Fig. 2, alongitudinal sectional elevation show-
ing one of the winding-shatts with 1ts worms-
wheel and the worm removably In engage- 55
ment therewith; Fie. 8, asectional detall view
in elevation of the parts shown in ¥ig. 2, show-
ing in dotted lines the ratchet for stopping
the rotation of the winding-shaft; and Fig.
4. a detail view of a portion of one of the 6o

shaft-supporting brackets, showing the eccen-

tric bearing-sleeves for supporting the worm
and moving it into and out of engagement with
the winding-shatt. |
~ In constructing a device in accordance with 65
my improvements I provide a pair of wind-
ing-shafts @, having suitable chains 6 attached
thereto and operatively connecting the shatts
with the dumping-doors ot a car ¢, which may
be of any ordinary and well-known type. The 70
winding-shafts are provided at one or both
ends with a worm-wheel ¢, mounteéd thereon
and rotatable therewith, and a ratchet ¢, also
rotatable with the shaft, 1s mounted thereon
intermediate the shaft-supporting bracket 7 75
and the end wall ¢ of the car.

To permit the rotation ot the winding-shafts
in the desired direction to close the doors and
stop the rotation thereof, and thereby hold the
doors in any desired position, an escapement- 30
lever A is pivotally mounted upon a pivot z In
a bracket 7, attached to the end wall of the car
by means of bolts or similar elements %, the
outer end of such lever being held movably in
position by means of a guard / and the inner 65
end thereof being provided with pawls e,
adapted to engage the teeth » of the ratchet ¢,
already described. .

A locking-dog o is pivotally mounted adja-
cent to such escapement-lever upon a pivot p, 9o

| whichalsosupports the upper endof the guard,

so as to permit such dog to be thrown into
locking engagement with the lever when 1t 1s
desired to hold the winding-shaft against rota-
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tion and out of engagement with such lever
when 1t 1s desired to permit or cause the rota-
tion of such winding shaft or shafts.
In order to provide a simple, economical,

and eflicient means for operating the winding-
shafts,and thereby thedumping- “door S, aWorm-
shatt 4 is rotatably mounted, preferably at

each end and transversely of the car, at right
angles to the winding-shafts, each end of such
worm-shafts being provided with a worm » in

engagement with the worm-wheel mechanism |

of the windin o-shatts.

The opposite ends of the worm-shafts are
mounted in the brackets £, which also support
the winding-shafts, and in order to permit the
worms to be moved into and out of engage-
ment with the worm-wheels of the winding-
shafts circular eccentric bearing-sleeves s are
rotatably mounted in the shaft-supporting
brackets on opposite sides of the worm and
each provided with an eccentric longitudinal

bore £, 1n which the worm-shatt is journaled.

It 1s desirable that both of the bearing-sleeves
for each worm operate simultaneously 1n rais-
ing the worm out of engagement or lowering it
Into engagement with the worm-wheel mech-
anism. A U-shaped operating-lever wisthere-
tore provided having parallel end portions 2,
bored out to fit snugly over the cylindrical
ends of the eccentric bearing-sleeves, to which
such lever 1s firmly attached by means of set-
screws 2o, By thisarrangement it will be read-
11y seen that by turning the eccentric bearing-
sleeve so that the thinnest portion of the wall
18 adjacent to the worm-wheel the worm will
be thrown into engagement with such wheel.
By rotating the sleeve so that the relatively
thick portion of its wall 1s intermediate the
worm-shaft and worm-wheel the worm will
be thrown out of engagement with the worm-
wheel, and the winding-shafts can then be
cansed to unwind, so as to open the dumping-
doors. To accomplish this, the locking-pawl
of the escapement-lever is released from en-
gagement with the ratchet-wheel of the wind-
ing-shatt and the rotation of the winding-
The opening movement of the dump-
img-cloors may bhe stopped at any desired point
by throwing the locking-pawl of the escape-
ment-lever into engagement with the ratchet
of the winding-shatt. The weight of such
lever, however, 1s sufficient to automatically
accomplish this. The pawls-of the escape-
ment-lever are arranged at the desired angle
with relation to the pivotal point of such lever
and ratchet, so that the winding of the shaft
1s not affected by the escapement-lever, al-

“though the rotation of such shatt in the oppo-

site cdirection may be stopped automatically
by such lever and locked when desired by
means of the pawl o, as already described.
In order to provide simple and eflicient
means for rotating the worm-shafts to oper-
ate the winding-s: 1ants, and thereby the dump-
ing-cdoors, I mount, preterably, a pair of op-
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erating-levers 2 upon each of the worm-shafts,
each of such levers being provided with a pair
of pawls 3, pivotally mounted thereon by
means of a pivot 4, such pawls being prefer-
ably integral and having a projecting arm 5
and a slot 6, in which is mounted a spring 7,
such spring being provided at its outer end
with a loop 8, having a securing -screw 9
mounted therein and extending through a
transverse slot 10 in the operating - lever.
whereby such spring, and thereby the pivoted

‘pawls of the operating-levers, may be adjust-

edd and held in the desired position with rela-
tion to the ratchet 11 upon the worm-shaft.
By this means either pawl of the operating-
lever may be thrown into or out of operative
connection with the ratchet, according to the
direction in Wthh 1t 1s deswed to Iotate the
shatt. -

Sultable brackets 12 are mounted upon the
end walls of the car to form bearings for the
central portions of the worm-shafts. These
brackets engage one side of the ratchets and
in connection with collars 13, which are mount-
ed upon the worm-shaft on the opposite sides
of the ratchets and ratchet-levers, serve to
hold such ratchets and levers in operative po-
sition with relation to each other. By pro-
viding a pair of levers for each worm-shaft,
as above described, the worm-shaft may be
rotated in the desired direction by operating
each of such levers alternately to turn the
shaft, employing the other to hold it against
rotation during the return movement of the
opposite lever, and vice versa. The winding-
shafts, with their worm-wheels, are held in
operative position with relation to the worm-
shatfts and worms by means of brackets 7, al-
ready mentioned, which are attached to the
walls of the car by means of bolts 14 at the
upper and lower ends of such brackets. Each
of these shatt-supporting brackets is provided
with an upper socket portion 15, having outer
and inner downwardly-extending arms 16, the
lower ends of which are provided with bores
therethrough at right angles to the upper
socket portion for receiving the winding-shaft
ancd forming a suitable bearing therefor.
These downwardly-extending arms form be-
tween them an opening in the supporting-
bracket for receiving the worm-wheel of the
winding-shaft and holding 1t in operative po-
sition with relation to the worm. A rest 17
is provided at the upper extreme end of the
bracket, against which the lever for operating
the eccentrm bearing -sleeves ot the worm-
shafts rests when the worm is in engagement
with the worm-wheel.

I claim—

1. In a device of the class described, the
combination of winding-shaft mechanism pro-
vided with worm-wheel mechanism thereon,
worm mechanism mounted 1n engagement
with such worm-wheel mechanism, and means
for moving such worm mechanism into and
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out of engagement with the worm-wheel mech-

anism of the winding-shatt mechanism, sub-
stantially as described.

9. In a device of the class described, -the
combination of a winding-shatt for operating
dumping-door mechanism of a car, 4 worm-
wheel mounted upon the end ot such shaft,
and a worm-shaft mounted at each end of the
car extending transversely thereof from one
Wmdmﬂ-shatt to the other and provided with
a worm at each end in engagement with the

worm-wheel of the Wmdmo-shaft substan-

tlally as described.

3. In a device: of the class desvmbed the
combination of winding-shafts extendma‘ lon-
U'1tudmallv of the car for operating the dump-
ing-doors thereof, worm-wheels mounted upon
Sudl Wmdmo*-shatts worm-shafts mounted at
right angles to the wmdmcr-sh afts and extend-
ing tr msvelselv ACTOSS the car from one to

the other ot such winding-shafts, and worm |

mechanism mounted upon such worm-shafts
in engagement with the worm-wheels of such
Wmdmc}-shafts substantially as described.

4. In a device of the class described, the
combination ot winding-shafts extendmu lon-
gitudinally of the car for operating the dump-
ino-doors thereof, worm-wheels mounted upon
suoh winding-shatts, worm-shatts mounted at
right angles to the wmdmg—*shafts extending
horizontally across the car to such Winding-
shafts, worm mechanism mounted upon such

worm-shafts in engagement with the worm-
wheels of such winding-shafts, and means tor

rotating the worm-shaft with its worms and
thereby operating the winding-shatts and
dumpmo ~dloors, substantially as s described.

5. In a device of the class described, the

“combination of winding-shatts extendmg lon-

oitudinally of the car for operating the dump-
ing-doors thereof, worm-wheels mounted upon
such winding —shatts worm mechanism mount-
ed In enoa,oement with the worm-wheels of
such wmdmg—slmtts, and means for moving
such worm mechanism into and out of engage-
ment with the worm-wheel mechanism of the
winding-shatts, substantially as described.

6. Ina device of the class described, the

- combination of winding-shafts extendmcr lon-

oitudinally of the car for operating the dump-

- Ing- ~doors thereot, worm-wheels mounted upon

- right anﬂ‘les to the winding - shafts,

55

e

suc,h wmdmo-&,hatts worm-shafts mounted at
WOorm
meclnmsm mounted upon such Wmm—shatts
in encagement with the worm-wheels of such
winding-shatts, and eccentric bearing-sleeves

IOt‘Lt‘Lb]}T mounted and each pr ovided with an
eccentric longitudinal bore in which such

worm-shaft is mounted, substantially as ce-
sceribed.

7. In a device of the class desecribed, the
combination of winding-shatts extendmcr lon-
oitudinally of the car for operating the dump-

nﬂ‘-doars thereof, worm-wheels mounted upon

B

‘such winding-shafts, WOI‘Ill-Sh&UJ% mmmted at

right ancrles to the winding - shafts, worm
mechamsm mounted upon such worm-shafts
in engagement with the worm-wheels of such
wmdmﬁ—shatts and provided with eccentric

‘bear: nﬂ'-sleeves mounted on opposite sides of

each worm, each of such sleeves being pro-
vided with an eccentric longitudinal hore in
which such worm-shaft is Jouma,led substan-
tially as described.

8. Tn a device of the class described, the
combination of winding-shafts extendmw lon-
oitudinally of the car for operating the dump—-
Ing- -doors thereof. worm-wheels mounted upon

'Such Wmdmﬁ-q]latts worm-shafts mounted at

right ngles to the winding - shafts, worm
mechanism mounted upon such worm-shafts
in engagement with the worm-wheels ot such
wmchm' shafts, eccentric bearing -sleeves
mounted on opposite sides of each worm, and
each pr ovided with an eccentric loncrltudma,l

bore in which such worm-shait 1s ]oumaled

and means for rotating the bearing-sleeves to
throw the worm into and out of engagement
with the worm-wheel mechanism of the wind-
ing-shafts, substantially as described.

9. In a device of the class described, the
combination of winding-shatts extr?-ndlno* lon-
oitudinally of the car for operating the dump-
ing-doors thereof, worm-wheels mounted upon
Such windin U'—-%haits, worm-shafts mounted at
right angles to the winding - shafts, worm
mechanism mounted upon oﬁuch worm-shatts

in engagement with the worm-wheels of such
-wmdmo - shafts,

eccentric bearing - sleeves
mounted on o ’Jposﬂ;e sides of each worm, each

| ]_C)I‘OVICIGd with an eccentric lonﬁ'ltudmal bore

in which the worm -shatt 1s ]ournaled and
means for connecting such bearing-sleeves,
substantially as descrlbed

10. In a device of the class described, the
combination of winding-shafts extendmo' lon-
oitudinally of the car for operating the dump-
ing-d loors thereof, worm-wheels mounted upon
Such wmdlnw-—shafts worm-shafts mounted at
right ‘LHO‘leS to the winding - shafts, worm
mech‘tmsm mounted upon such worm-shafts
in engagement with the worm-wheels ot such
wmdmo - shafts, eccentric bearing - sleeves
mounted on opposite sides of each worm, each
prowded with an eccentric lonmtudmal bore
in which the worm-shaft is ]oumaled and an
operating - lever connecting such eccentric
bearing-sleeves, substantially as described.

11. In a dexflce of the class deseribed, the

combination of winding-shaits extendmu‘ lon-
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0'1tudmally of the car for operating the dump-

1in o-doors thereof, worm-wheels mounted upon

such W mdmfr-shafts, worm-shafts mounted at
richt angles to the winding - shafts, worm
mechanism mounted upon such worm-shatts
in engagement with the worm-wheels of such
mndmmshattcs and pawl-and-lever mechan-

L 1Sm mounted upon such worm-wheel shafts
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tfor operating them and thereby the winding-
shatts and dumping-doors, substantially as de- |

seribed. |

12. In a device of the class described, the
combination of winding-shafts extending lon-
oitudinally of the car for operating the dump-
ing-coorsthereof, worm-wheels mounted npon

mechanlsm mounted upon such worm-shatts
In engagement with the worm-wheels of such
winding - shafts, ratchet and ratchet-lever

‘mechanism mounted upon such worm-shafts,

and means for moving the worms into and out
of engagement with the worm-wheels of the
winding-shafts, substantially as described.
13. In a device of the class described, the
combination of winding-shafts extending lon-
gitudinally of the car for operating the dump-
ing-cdoors thereof, worm-wheels mounted upon
such winding-shafts, worm-shafts mounted at
rightangles tothe winding-shafts, worm mech-

anisim mounted upon such worm-shafts in en-

gagement with the worm-wheels of such wind-
ing-shafts, a pairof ratchets upon-each worm-
shatt, and a pair of oppositely-movable pawl-
levers mounted In engagement with such
ratchets, substantially as deseribed.

14. In a device of the class described, the
combination of winding-shafts extending lon-
gitudinally of the carfor operating the dump-
ing-doors thereot, worm-wheels mounted upon
such winding-shafts, worm-shafts mounted at
rightangles to the winding-shafts, worm mech-
anism upon such worm-shafts in engagement
with the worm-wheels of such winding-shafts,
ratchetand ratchet-lever mechanism mounted
upon such worm-shafts, means for moving the
worms 1nto and out of engagement with the
worm-wheels of the winding-shafts, ratchet
mechanism mounted upon each winding-shatt,
and escapement pawl-and-lever mechanism in
engagement with such ratchets, substantially
as described.

15. In a device of the class described, the
combination of winding-shaftsextending lon-
gitudinally of the car for operating the dump-
ing-doorsthereof, worm-wheels mounted upon
such winding-shatts, worm-shafts mounted at

right angles to the winding-shafts, worm mech-

anism mounted upon such worm-shafts in en-
gagement with the worm-wheels of such wind-
ing-shafts, operating pawl-and-lever mechan-
1sm for rotating such worm-shaft, means for
throwing the worms into and out of engage-
ment with the worm-wheels of the winding-

shafts, ratchets upon each winding-shaft, and

escapement pawl-and-lever mechanism in en-
gagement with the ratchets of the winding-
shafts, substantially as deseribed.

16. Ina device of the class described, the
combination of a pair of winding-shafts ex-
tending longitudinally of the car for operat-
ing the dumping-doors thereof, worm-wheels
motunted upon each of such shafts, a worm-
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shaft mounted at each end of the car provided
with a worm at each end thereof in engage-
ment with the worm-wheels of the winding-
shafts, means for rotating the worm-shafts to
operate the winding-shafts and thereby the
cdumping-doors, eccentric bearing-sleeves ro-

TS t  tatably mounted and each provided with an
such winding-shafts, worm-shafts mounted at
right angles to the winding - shatts, worm !

eccentric longitudinal bore in which such
worm-shafts are journaled, and means forro-
tating such bearing-sleeves, substantially as
described.

17. In a device of the class described, the
combination of a pair of winding-shafts ex-
tending longitudinally of the car for operating
the dumping-doors therecof, worm-wheels
mounted upon each of such shafts, a worm-
shaft mounted at each end of the car provided
with a worm at each end thereof in engage-
ment with the worm-wheels of the winding-
shafts, means for rotatine the worm-shafts to
operate the winding-shafts and thereby the
dumping - doors, means for throwing the
worms into and out of engagement with the
worm-wheels of the winding-shafts, and means
torstopping the rotation of the winding-shafts
and thereby the movement of the dumping-
doors at any desired position, substantially as
described.

18. In a device of the class described, the
combination of a pair of winding -shafts ex-
tending longitudinally of the car for operating
the dumping -doors thereof, worm - wheels
mounted upon each of such shafts, a worm-
shaft mounted at each end of the car provided
with a worm at each end thereof 1n engage-
ment with the worm-wheels of the winding-
shatts, means for rotating the worm-shafts to
operate the winding-shafts and thereby the
dumping ~doors, circular eccentric bearing-
sleeves rotatably mounted and each provided
with an eccentric longitudinal bore in which
such worm -shafts are journaled, means for
rotating such bearing-sleeves, and a plurality
of brackets each provided with winding-shaft-
supporting sockets and having a worm-shaft-
supporting socket extending therethrough at
an angle to the winding -shatt - supporting
socket, substantially as described.

19. In a device of the class described, the
combination of a palr of winding -shatts ex-
tending longitudinally of the car for operating
the dumping-doors thereof, worm-wheels
mounted upon each of such shatfts, a worm-
shaft mounted at each end of the car provided
with a worm at each end thereof in engage-
ment with the worm-wheels of the winding-
shafts, means for rotating the worm-shatts to
operate the winding-shafts and thereby the
dumping-doors, and a plurality of shaft-sup-
porting brackets each provided with winding-
shaft-supporting sockets and having a worm-
shatt-supporting socket extending at right
angles to the winding - shaft - supporting
socket, substantially as described.

20. In a device of the class described, the
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combination of a pair of winding -shafts ex-
tending longitudinally of the car for operating
the dumping-doors thereot, worm-wheels
mounted upon each of such shafts, a worm-
shaft mounted at each end of the car provided
with a worm at each end thereof 1n engage-
ment with the worm-wheels of the winding-
shafts, means for rotating the worm-shatts to
operate the winding -shafts and thereby the

dumping-doors, a plurality of shaft-support-

1ng bracketseach provided with winding-shatt-

>

supporting sockets and having a worm-shaift-
supporting socket extending at right angles
to the winding-shaft-supporting socket, and

eccentric bearing - sleeves mounted 1n the

worm - shaft - supporting sockets of such

brackets in which such worm-shafts are jour-

naled, substantially as described. | |

| SPENCER OTIS.

Witnesses:
Harry 1. CROMER,
TraoMas F. SHERIDAN.
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