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UNITED STATES PATENT OFFICE.

CEARLES A. LINDSTROM, OF PITTSBURG, PENNSYLVANIA, ASSIGNOR TO PRESSED
' STEEL CAR COMPANY, OF PITTSBURG, PENNSYLVANIA, A CORPORATION OF NEW

JERSEY,

1,002,856.

DOOR-OPERATING MECHANISM FOR DUME-CARS.

Applicatic;n filed December 27, 1910, Serial No. 599,507.

To all whom it may concern:

Be it known that I, Cmartes. A. Laxp-
s1rdM, citizen of the UTnited States, residing
it No. 138 Stratford avenue, E. B. Pitts-
burg, in the county of Allegheny and State
of Pennsylvania, have invented certain new
and useful Improvements in Door-Operat-
ing Mechanism  for Dump-Cars, of which
the following is a specification. .

An ebject of the present invention is to
provide an improved construction of dump
door operating mechanism for that type of
railway ecar generally: known as an “ore
edr,” in° which the lading is discharged

throngh the central portion of the car bot-

tom, such as that described in my pending
application for United States Patent, Serial
No. 536479, filed January 5th, 1910, .

A specific object of the present invention
is to provide a dump door mechanism which
ig speedy, efficient, simple, strong and inex-
pensive as well ag easy. and safe to eperate.

Since.orve has a greater tendency to arch
or bridge: above the discharge opening in

the bottom of the car than most other classes

otlading, it is essential and practice has die-

‘ted that the opening in the bottom of the
car Bemadé as large as possible, and that
the msiml conter sills and longitudinal and
cross cones he dispensed’ with in order to
eain  such  large unobstructed opening.
IFurthermore, the length and distances be-
tween the pockets in the ore docks, where

these cars are unloaded, having been fixed
for years to correspond with the location of
the hatches in the ore ships, has had the

effect of limiting the modern ore car of

“orealer éapacity to the same length as the

older are-ears of lghter capacity.  Theresult

‘of thisg inerease in the size of the discharge

opening and nmintenance of the old length
of ¢ hag heen to increase-the slope of the
Tiittont, sheets to such an extent as to throw
a4 very great proportion of the entire weight
of the ading on the drop doors at the dis-
charge opening ofthe car, and since ore ‘is

Dy far heavier than any of the elher classes

of dumpable material or Iading it is highly
essential that a door operating mechanismbe
provided having great strength; which will

Joele antomatically and securvely and have

hotendeney to-operate from the: jars of

Slransily owhich will, when started, operate
T A R S .

independently of the operating lever, which

will be free from the usual chains support- -

ing the doors, thus insuring safety to the
operator; and which is so simple that it
will be inexpensive and not get, out of order
when subjected to great strains, and may be

successfully and economically operated by’

ungkilled labor, either by hand alons or by
either hand or air power when such combi-
nation is required. '

Specification of Letters Patent,  Patented Sept. 12, 1811. |
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A mechanism having all of the above fea-,

tures and advantages is herein deseribed

and shown in the accompanying .drawings

in which like reference characters refer to
like parts, and in which— ‘

65

Figure 1-is a general side elévation of an_.

ore car nrovided with the improved mecha-

‘nism; Kig. 2 is a plan view of the same,

portions, of the sloping floor sheets being
broken away to more clearly show the

76

3

mechanism, Fig. 3 is a sectional énd eleva-

tion of the car showing an end view of the

75

mechanism; Fig. 4, is a half longitudinal -

sectional elevation of the car through one of
the door operating eranks; Fig. 5 i1s an en-

larged detail section through one. of the

door operating cranks,and one of the safety
clutches and showing a portion of one. of
the ¢rank operating shafts; Fig. 6'is a view
of the trunnion, clutch member and shaft,

ing removed, looking toward the right hand

i Fig. 5. - B
Referring now in detail to. the drawings,

1 represents the car body which is V-shaped

80

avith the eranlk, draft sill and trunnion bear.

85

in longitudinal section by reason of its be- .

ing provided with floor slieets sloping down-

wardly to the discharge opening of the car.
The. two lower edges of the. sloping floor
sheets and the two sides of the car, which
sides are bent inwardly; at their lower por-

tionsg define the central discharge opening in
“the car bottom.. - The two lower edges of the

sloping floor sheets are angular in form,
with their apices at-the transverse center of

the car and projecting toward ecach other.

at the longitudinal center line of the car, so
that the discharge opening is narrowest at
the longitudinal center. Iine of the. car.
Thig particular shape of discharge opening
i3 the natural result of the -neeessity of ob-
taining the largest possible door opening,
and the use of doors to close said openiry of
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such shape that they will not in their op-
eration come in contact with the car wheels
the location -of which is standard.

-+ The car comprises body 1, side sills 2,

draft sills-8 and bolsters 4. The central’ dis-
charge opening is closed by doors 5, which
doorg 5, are hinged at 6° to the lower portion
of the member 6 which supports the sloping
portion of the side sheets, the free edges of
the doors meeting in a line extending longi-
tudinally at the transverse center-of the car.
The underframe of the car may be of any

-suitable construction provided no portion of

it projects into or through the central dis-
charge opening of the car. * As shown in the
drawings, draft sills are provided, which
sills extend only from the ends of the car to

the sloping floor -sheet and do mnot extend"

into or through the central discharge open-
ing.
side sills, channels 2 with their flanges pro-
jecting downwardly, as in this position they
form a convenient support for portions of
the door mechanism hereinafter described.
These side sills 2 however may be of any
suitable shape.

For the purpose of closing the doors 5,
the following mechanism is employed: Each
of the drop doors is provided with a beam 7,
composed of channel or other suitable sec-
tion or sections, extending along and under
its free edge and projecting slightly on each

_side of the door. . Beams 7 are connected

35

40

through the medium of universally jointed
turnbuckle links 8, at each end to a yoke 9,
pivoted in a erank frame 10, similar to the
crank frame shown in my pending applica-
tion for U. S. Patent Serial No. 243,703, the
crank frame 10 being located between the
draft sills 3. "That is to say, there is a pair

. of turnbucklelinks 8 4t each side of the drop

45

50
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doors, each of said links 8 being connected
at one end to the end of its respective beam
7, and its other end being brought together
s¥ith the corresponding end of the adjacent
iak and pivotally mounted in the yoke 9.
There are, therefore, a pair of crank frames
10, a pair of yokes 9 and four links 8. Crank
frames 10 face oppositely, or are oppositely

-disposed. Each of the crank frames 10 con-

sists of a pair of ¢rank arms 10, 10°, con-
nected, through the medium of a web 10’ of
the crank frame 10 which is angular in
shape for the purpose of strength and to
provide for clearance of the sloping floor
sheet. Each of the crank frames 10 is
journaled, as later described, in the draft
sills 3 in such a position that when the drop
doors 5 are closed the turnbuckle links 8 and
the yoke 9 are at the dead center of the
crank frame 10, or slightly beyond the same
toward the sloping floor sheet, so that the
load strain on the doors 5 tends to force
crank frame 10 in the closing direction and
thus the doors 5 are automatically locked

The underframe further comprises as.

1,002,856

against opening from jars or shocks during
transit. | It will be noted from Fig. 2 that
crank frames 10 are oppositely disposed so
that through the medium of the yokes 9 and
the links 8 they oppose each other, which
arrangement is a further safeguard against
accidental opening of ‘the doors during
transit.

Crank frames 10 are journaled on trun-
nions-10° and 18°, each of the trunnions 13,

being also one of the members of the safety

clutch hereinafter referred to. Trunnions
10° form a bearing for crank arm 10* and are
provided with an annular enlargement to
form a bearing against the crank arm 10°
also an enlarged cylindrical outer bearing
portion which projects through a perfora-
tion in the draft sills 3. © Trunnions-10¢ are
further provided with a flange 10® which is
secured to the outer face of the draft sills 3.,
Trunnions 10° are shown in the drawings as
being hollow to save weight and material.
Trunnions 13° are provided with squared
inner ends which engage squared perfora-
tions in the crank arms 10®, Trunpions 13"
are also provided with an enlarged cylindri-
cal outer bearing portion journaled in trun-
nion castings 13°, which are secured to the
outer face of the draft sills 8. Trunnion
castings 13¢ are also provided with an annu-
lar boss projecting through the draft sill 8

and forming an annular bearing against the

crank arm 10% The bearing portion of the
trunnions 13° being larger than the squared
inner portion, it is impossible to force the
trunnions 13° entirely through the crank
arms 10%, so that the trunnions 18* must be
removed, in disassembling the parts, from
the crank arms 10* toward the outside of the
car.

Tor operating the crank frames 10, shafts

70.
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11 are provided, which are secured in the -

outer halves of the clutches 13, by means of
cotters. The shafts 11 extend transversely
from the clutches to the sides of the car, and
are supported at their outer ends by suitable
bearings. Near to. the outer ends of the
shafts 11, segments of gears are' secured
thereto, connected . with™ rack operating
mechanism hereinafter described. '

Safety clutches are introduced for the
purpose of permitfing the dropping of the
lading quickly without danger to the oper-
ator, Each of the '‘clutch members in clutch
13, is provided with projecting lugs, such

110

115

120

lugs being in the same votary plane so that -

the lug in one clutch mewbher when rotating
will strike the lug..qn the -ther clutch and
transmit motion to the other clutch member
and, conversely, cither clutch member is

.cupable of a limited non-transmitting move-

ment relative to the other. These clutches

ave of the same general character as de-
scribed in my United States Letters Patent
Nos. 865,714, 865,920 and 865,921. It will

126
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Jing device 1s necessary. I or

~able
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be noted that crank frame 10, in dropping

the doors 5, will make about one-half revolu-'

tion, snd this being the case, because -of the
interposition of the clutches 13, such move-
ment will not be transmitted to the crank
haft 11, and hence will be independent of
snaft 14 and the balance of the operating
mechanism.
Tt is necessary or advisable that the two
cranl frames 10 operate simultaneously to
prevent. undue strain on either side of a
docr due to one crank frame operating be-
fore the other, also that the two crank
frames move away from the-sloping floors
when the doors are being opened and toward
the floors when the doors are being closed,
which -enables the placing of the crank
h**imes closer to the floors and secure
‘a'giu, connections to the beams 7; further,
as the load on the doors is natur: Hy areat,
on acecount of the size of the doors as well
as the natore of the lading, a power increas-
this purpose
the two naits 11 are operatively connected
to a common operating shaft 14, pre eferably
extending transve 4\ly of the car and jour-
naled in bewmo 15, 16,.17. Shaft 14 s
\,ounected to one of the shafts 11 through the

_medinm of a pinion wheel - 18 secured on
shaft 14, v
otrshaft 11 such segment gear pv'mechng up-

neshing with o segment gear 19

wardly through a slot i side sill 2, and
shaft 14 bemg located above thp horizontal
plane of the upper surfaces of the side and
dratt sills. - The operating shaft 14 is con-
nected to the other shaft 11, by meauns of
segment gear 19* on shaft i1, a pinion 18*
on shaft 14 and taothed racks 20 meshing
with and operatively connecting said seg-
ment gear 1‘)ﬂ, and pinion 182 The toothed
racks 20, are shown in the drawings as be-
ing tormed of two castings "d}n‘ﬂ ‘zbly con-
ne ('tm together endwise to form in eﬁect

. ONG continuous rack member in which th

distance botwwn the toothed racks may be
med but it is fo be nunderstood thdh such

ek me*nber& may be formed integral with

each other; and further that these “members
may be Dutitt up of toothed rack segments
secured to one or more lengths or any suit-
ast, rvolled or preysed section. The
rack members are shown in the drawings,
Trigs. T and 2, as being composed of 2 1engthb
(-mme!-tod together endwise, for. the reason
{hat short members of this type are more

easily mannfactured than long ones, and
dl%() for the reason that such “constriction
provides a means of adjustment of the ef-
fective Jength of the racks, which is some-
tinses
ment of the complete door gear, and also for
(uhustmont of the door gear dmm(r the life
of the ear, due to wear of the componem
parts of the door gear. The racks 20 ¢

&,Lpported in »peratwe posxtmn by means of

Vblachem 21, 22
provided on the inner sides of the vertical

found nec essary in the initial adjust-.

8

and 17, projections being

portion of the sides of the brackets, on

which slide the side extensions of the racks,

extending beyond. the ends of the teeth.
The racks 20 are also retained in such a posi-
tion that the teeth shall be in mesh with the
teeth of the pinion 182, and segment gear 19
by means of rollers, 23, which contact with
the upper sides of the rack members, and
are held in position by pins passed throuﬂh
upw(u'd extensions of the bracxets 21, 22,
and 17,

70

For the purpose of holdmof the shaft 14: k

against miovement when the mechmmn is
not being operated, a ratchet wheel . 24 1s
pvonded which is mounted on shaft 14 ad-

80

jacent the casting 16 and adapted to be en-

gaged by a del 25 pivotally mounted on
the casting 16 and weighted and balaneced s
that it engages the under side of the 1“Lt0h6t
wheel 24, Pawl 25 is adapted to be engaged

88

by the cran ked portion of a cranked rod 26.

The rod 2
and jmay be operated from either side of the

car hy means of the eranked ends which are
provided.

All of the parts of the mechanism having
been described, the operation of same inay, be
briefly dt‘b(,ll])ed as follows: Assuming the
doors to be ¢losed and the car loaded w1th
ore with the parts in position shown in Figs.
1,2,3, and 4, the operator grasps the rod
96, by one of its uranlxed handles and °
through its operation throws the pawl 25 ot
of engagement with the ratchet wheel 24;
A crank is then applied to the end of shaft
14, which is then operated in the direction
of the arro w, Figs. 1
turning one of the shafts 11 in the same
direction, and the other of the shafts 11, 4.'e.
the shaft geared directly to shaft 14; in an
opposite direction to the direction of Tota:
tion' of shaft 14. As shafts 11 rotate the
lugs on their clutch members strike the Tugs
on the clutch members which turn with’ the
crank frame 10, whereupon crank frames
10 ave turned and the links 8, yokes 9, and
crank frames 10 immediately run away from .
shafts 11 for about half a’ revolution as al:
veady described.” To close the doors these
moveiments are reversed.

Having thus described my invention, the
followmo is' what I claim as new therem
and desire to secure by Letters Pateat:

1. In a dump ey, the combination with &
pair of drop doors, of a pair of cranks hiav-
ing opening movement in opposite divee-
tions and 1 connected to each door, anid-a

—_—

rack and’ gepr means for operating said
cranks. ‘ » SR
9. In‘a dump car, a pairof drop doors,

having meeting edges at the longitudinal
center line of the car, o pairiof cranks also
Iseated at the Iongitudinal eenter lhie of the

& extends to both sides of the car,

b

100

1 and 4. ThlS results in - :

105
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115

120
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car and having opening movement in oppo-

vsite directions, links extending from the
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sides of said doors near their meeting edges
to said cranks, and a rack and gear mecha-

.nism for operating said cranks.

3. In a dump car, the. combination with a
pair of drop doors, of a pair of cranks hav-
Ing opening movement in opposite directions
and each connected to eachl drop door, rack
and gear .mechanism for operating said
cranks, and lost-motion devices connecting
each crank with said operating means.

4. In a dump car, the combination with a
pair of drop doors, of a pair of cranks hav-
ing opening movement in opposite directions

.and each connected to each door, shafts for

operating, said cranks, - lost-motion devices
interposed in each of said shafts, and rack
and gear mechanism operatively connecting
said shafts to each other.

5. In a dump car, the combination with a
pair of drop doors, of a pair of cranks hav-
ing opening movement in opposite directions
and each connected to each door, shafts for
operating said cranks, lost-motion devices
interposed in each of said shafts, a rack and
gear mechanism for operatively connecting
said shafts, to each other, and a common
means for operating said shafts.

6. In a dump car, the combination with a
pair of drop doors, a pair of cranks having
opening movement in opposite directions, a
link extending from each drop door to each
crank, shafts for operating said cranks and
2 ‘main operating shaft operatively con-
nected to each of said crank shafts by rack
and gear mechanism, - |

7. In a dump car, the combination with a
pair of drop doors, of a pair of cranks hav-
ing opening movement in opposite direc-
tions, a link extending from each drop door
to each crank, shafts for operating said
cranks, a main operating shaft operatively
connected, to each of said crank shafts by
rack and gear mechanism, and means for
locking said main operating shaft.

8. In a dump car, the combination with a
pair of drop doors, of a pair of cranks hav-
ing opening movement.in opposite direc-
tions, a link extending from each drop door
to each crank; shafts ‘for operating said
cranks, a main operating shaft extending
entirely across the car, a rack and gear
mechanism for operatively connecting said
main operating shaft and said crank shafts.

9. In a dump car, the combination of a
drop door, with a pair of shafts for operat-
ing said drop door suitably connected

- thereto, lost-motion devices in .each of said

operating shafts, and a rack and gear mecha-
nism operatively counecting said door op-
erating shafts. :

10. In a dump car, the combination of a
drop door with a pair of shafts for operat-
ing said drop

oor suitably connected

1,002,856

thereto, lost-motion devices interposed in
each of said operating shafts, and a rack

and gear mechanism for operating said .

shafts simultaneously.

11. In a dump car, the combination with
a drop door, of cranks connected thereto
for operating said door, trunnions for said
cranks, clutch members formed integral with
said trunnions, and rack and gear mecha-
nism for operating said clutch members
simultaneously.

12. In a dump car, the,¢ombination with a
drop door, a pair of oppositely facing cranlks
and links connecting said cranks and drop
door, of a rack and gear mechanism so con-
nected to said cranks as to operate same in
opposite directions. .

18. In a dump car, the combination with a
drop door, a pair of oppositely facing
cranks, links connecting said cranks and said
door, and a pair of shafts for operating said
cranks, of a rack and gear mechanism
operatively connected directly to one of said
shafts, and a third shaft operatively con-
nected directly to said rack and gear mecha-
nism and the other of said crank operating
shafts.

14. In a dump car, the combination with a
drop door, a pair of oppositely facing
cranks, links connecting said cranks and said
door, and a pair of shafts for operating said
cranks, of a rack and gear mechanism
operatively connected directly to one of said
shafts and a third shaft operatively con-
nected to said rack and gear mechanism and
the other of said crank operating shafts, said
third shaft being adapted at its ends to re-
ceive an operating member. \

15. In a dump car, the combination with
a pair of drop doors, a pair of cranks each
connected to each door and a pair of shafts
for operating said cranks, of a third operat-
ing shaft directly connected to one of said
shafts, and a rack and gear mechanism con-
necting said third operating shaft to the
other of said crank operating shafts.

16. In a dmnp car, the combination with a

70
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pair of drop doors, cranks for operating

sald drop doors and suitably connected
thereto, of rack and gear means for produc-
ing an opening movement of the cranks in
opposite directions, and to multiply the
power applied to the operating shaft.

17. In a dump car, the combination with %"
pair of :drop doors, of a pair of cranks for
operating said drop doors and suitably con-

120

nected thereto, of rack and gear means for

producing” a simultaneous opening, move-
ment of each crank in opposite directions
and to multiply the power applied to the
operating shaft.

18. In a dump car, the combination with a

-pair of drop doors, a pair of cranks having

opening movement in opposite directions,
and each connected to each door, shafts for
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operating said cranks, lost-motion devices
interposed in each of said shafts, of a rack
and gear means operatively connecting said
shafts to each other to produce said opening
movement of the eranks in opposite direc-
tions, and to multiply the power applied to
the operating shaft. '

19. In a dump car, the combination with a
pair of drop doors, of an operating shaft, a
pair of cranks each connected to each door,
shafts for operating said cranks, gear wheels
conneeting the operating shaft with one of

T
w3

said crank shafts, and rack and gear means
connecting the operating shaft with the

.other of said crank shafts, to produce a

rotation of the cranks in opposite directions,
and to multiply the power applied to the
operating shaft.
In testimony whereof I affix my signature
in presence of two witnesses. N
CHARLES A, LINDSTROM.
Witnesses:
Franx E. Mioues,
Lera M. Grunpzr.

ot




