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L

FRANK S. INGOLDSBY, OF ST. LOUIS, MISSOURI, ASSIGNOR TO THE
INGOLDSBY AUTOMATIC CAR COMPANY, OF SAME PLACE.

DUMP-CAR.

—_

SPECIFICATION forming part of Letters Patent No. 632,650, dated September 5, 1899_
 Application filed January 4, 1899, | -

Qerial No. 701,106, (No model.)

To wll whonv 7€ el concer: |

Be it known that I, FRANK S. INGOLDSBY, a
citizen of the United States, residing at St.
Touis, in the State of Missouri, have invented
a certain new and useful Improvement in
Dump-Cars, of which the following is a full,
clear, and exact description, reference being
had to the accompanying drawings. -

My invention relates to dump-cars of the
general class shown in Patent No. 615,279,
oranted to me November 1, 1398. The pres-
ent invention is concerned with means where-
by such dump-car may be operated by com-
pressed air, means whereby the door-raising
cear is automatically thrown out of action,
thus eliminating all danger to operator or 10
oear, means for preventing the material pass-
ing off the ends of the trap-doors when low-
ered to discharge at the side of the track, and
means adapting the invention for long and
heavy cars without rendering-it inconvenient
to operate and without the sagging of the car
binding the operating-shafts.

The objeet of the invention is to provide

these features in a form which shall be simple

in construction and efficient in service; and
theinvention may be best summarized as con-
sisting in the combinations of parts to this
end, as hereinafter explained and as enumer-
ated in the claims. |

The drawingsclearly disclose my invention.

Figure 1 is a bottom plan of a little more
than half of my improved dump-car, and Fig.
9 is a side elevation of such portion. These
figures are on the same scale, which is about
one-half the scale of the remaining figures.
Fig. 3 is an end view of the car. Fig. 41s a
side elevation of that portion of the carshown
at the left of Fig. 2, a portion of the side of
the car being broken away to show the mech-
anism beyond. Figs.5and 6are vertical sec-
tions on the lines 5 5 and 6 6 of Kig. 3, looking
to the left of that figure in each case. Fig.7
is a section on line 7 7 of Fig. 4, looking di-
agonally upward perpendicularto the sectlon-
line. Fig. 8is a vertical section on the line
3 8 of Fig. 2, looking toward the right of that
figure. |

The same letters of reference designate the
same part in each figure.

Referring to the parts

by letters, A A 1'013-

i

' resent the sides of the car, and B a central

longitudinal beam which is trussed on its un-
der side by the tie-rods C, extending under

suitable struts D, secured on the under side 55

of the beam. These tie-rods terminate at
each end above a cross-beam K. Diagonal

rods F extend from the corners of the car to

a suitable point on the central beam b.

At each end of the car is an inclined floor
G, and at the base of this floor and between
the longitudinal beam and the sides of the
car are trap-doors H, pivoted at the central

beam. Hooked tongues i project outwardly

from these trap-doors and are adapted to be
engaged by corresponding hooks K, which are
pivoted to the side of the car and have their
upper ends connected to a link L, which 1is
adapted to be shifted by a lever M. The
edges of the trap-doors and the correspond-
ing face of the central beam and side of the
car inay be beveled and the interlocking hooks
K and 7 beveled. When these hooks are
drawn tightly into engagement, the trap-door
snugly closes the bottom of the car.

On the under side of the trap-doors are seg-

mental racks ', which mesh with pinions p°

on longitudinal shafts P. At their forward
ends these shafts have pinions p* meshing
with pinions 7' on diagonal shafts R, which

are adapted to be revolved by plain or ratchet

windlass cranks or hand-wheels to raise the

trap-doors. o | |
One half of the car on one side of a longi-

tudinal vertical plane is a duplicate of the

other longitudinal half.

The construetion I have so far described is
shown in my prior patent referred to. In the
present invention, however, the car is made
much longer than the one shown in that pat-
ent and four trap-doors are provided, the two
on the same side of the longitudinal beam be-

ing separated by a transverse beam O, the

upper side of which is beveled to prevent ma-
terial lodging on it. With the long cars
shown herein the sag, when the car is loaded,
amounts to perhaps two inches, and this
would be liable to bind the operating-shafts
P and prevent their operation. I therefore
form a flexible joint in these shafts at their
middles. This flexible jointis made by sepa-
rating the shaft P at its middle and securing
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The shaft S extends through a slot s° in the

tion of the spring s until the shaft clears

8° 1s forced inward, however, the shaft S

) | 632,650

to the meeting ends the codperating heads p |
and p’, of which the head p carries a pair of |
ball-headed studs p? diametrically opposite
each other, and the head ' has a pair of cor-
responding recesses p° into which the studs
extend. Thus the two members must rotate
together, while the sag of the car does not
cause the shaft to bind in its bearings, but
simply moves the upper ends of the heads |
closer together than the lower, the ball-heads
on the studs p* keeping the connection tight
and the shaft making a slight angle at the
middle of the car. This feature constitutes
one part of my present invention.

~In along car, as'shown, considerable power
18 required to raise the trap - doors, and T
therefore gear down the mechanism for rais-
ing the doors, and thus operating the crank
or hand-wheel (the term ‘‘crank ” being here-
inafter used as including either) raises the
doors for each turn only such amount as can
be easily done by one man. This additional
gearing between the crank and doors in-
creases the necessity of disengaging the erank
from the doors, so that when they drop the
former shall not be rotated, as its momentum
when the trap-doors stop would be liable to
strip the intermediate gears, and its revolu-
tion would be. dangerous to the operator.
The arrangement I have shown for accom-
plishing this result is a part of the present in-
vention and will now be described.

A gear r on the diagonal shaft R referred
to meshes with a pinion s on a shaft S, the
other end of which carries the crank s, the
left-hand crank being omitted in Fig. 3 for
clearness. “This shaft S is journaled in a
sleeve s°, which has trunnions s® projecting
into bearings in a U-shaped bracket si, se-
cured to an upper cross-heam B’ of the car.

front side of this bracket, wherebythe shaft
is allowed to swing in a vertical plane about
the trunnion s°, the pinion s being in or out
of mesh with the gear . The pinion may be
held in mesh, however, by the pawl s, which
rides on a lug s” onthe bracket and is secured
to a rod s° which extends through the side
of the car and at its outer end carriesa head
s’, there being a spring s surrounding this
rod between the car and the head. The
spring s' operates normally to hold the pawl
across theslot s°>. The shaft lies normally at
the bottom of this slot, with the pinion s out
of mesh with the gear ». If the crank is
bodily raised from its normal position, the
shaft S bears against the inclined face s on |
the pawl s®and forees it aside against the ac-

the pawl, when the latter springs under it,
holding it elevated. This is the position
shown in the drawings. Wheneverthe head |

drops by gravity and the pinion s passes out
of engagement with the gear ». A ratchet-
wheel s'* isrigidly secured to the shaft S, and
a pawls®; pivoted to a lug s', projecting from |

the bracket, engages with this ratchet when
the shaft is in its elevated position, and thus
prevents the shaft unwinding as the doors

are being raised. The lever M, which oper-
i ates the hooks K, is guided between the rods
m' m?, carried on the side of the car. Onits
-inner side this lever has a beveled lug m,

which 1s adapted to engage with the head s°
on the rod, this head being beveled in the di-

rection of the movement of the lever past it.

When it is desired to release the trap-doors,

the lever M is thrown forward (to the right

in Kigs. 2 and 4) and the doors drop by grav-
ity. When they are to be elevated, thecrank
§' is raised, and the shaft S passes pawl s,

70
75

80

which springs back underneath it, thushold-

ing the pinion s in mesh with the gear 7.

Thereafter the rotation of the crank raises
the doors. Whenthe doors have beenraised,
the lever M is drawn back to the position

shown. In this movement, after the hooks
K have engaged the hooks 7, the lug m on

the lever engages the head s” and forces the
latter inward, withdrawing the pawl s® from

the shaft Sand allowing the latterto drop by

oravity and disengage the pinion s from the
goar r. Thus the crank and its pinion are
normallyout of engagement. Whenever the

90

doors have to be raised, the crank is brought

into engagement, and the final movement of

pivoted to a suitable bracket #, carried by
the end diagonal post a of the side of the car.
T'his lock-bar stands normallyin front of the
lever M, as shown, and prevents its move-
ment; but it may be thrown back out of en-

gagement into the position shown in dotted

lines 1n Fig.7. When thusthrown back, the
welghted end 7 of the loek-bar holds it out of
action until replaced by hand. |
Another feature of myinvention is the pro-
vision of means for dumping the car by com-

| the lever, latching the raised doors, releases '
the crank. Inorder to retain the lever Min
its normal position, I provide a lock-bar T,

100
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pressed air. This means I will now describe.
A cylinder U is suitablysecured to the side

of the car beneath the inclined end of the
floor. This e¢ylinder has its upper end con-
nected by a branch pipe w with mains 2 ¥,
extending longitudinally of the car. In ac-
tion these mains form a continuous pipe be-
neath the train from the compressed-air res-
ervolrand operating-valve on the locomotive.
A valve u?is provided on the pipe w forindi-
vidually controlling the eylinder U. Within
the cylinder U isa piston-head 2%, havingex-
tending from it the tubular piston-rod 5.
T'his piston-rod u° extends outside the cylin-

der, where there is secured to it the collar uS,

which carries a pawl v7. A spring 8, acting
on this pawl, tends to keep it in the normal

position shown in Fig. 2, where it is adapted =~
130

to engage with the end of lever %/, which is
pivoted to an upright posta’ of thecar. The

other end of this lever %’ 1s connected to the

115

120

lower end of a link %% which is guided near

1ts upper end directly beneath the lock-bar
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T by a stirrup u!!, secured to the diagonal |

post «. If now compressed air entels the
c¢ylinder through the pipe u, the piston 1s
shoved forward and the pawl u' depresses
the lever «° and the link %! raises the lock-
bar T out of the path of the lever M until the
lock-bar falls by gravity into its inactive po-
sition. Extending loosely into the tubular
piston-rod % is the rod m?, having a ball-
head on its upper end and eonnectmn‘ atb 1ts
lower to the rocker-arm m?*, which is secured
to the rock-shaft m°, to the outer end of which
the lever M issecured. Afterthe piston has
moved far enough to throw back the lock-
bar T, as just described, the piston engages
the rod m3, and thereafter the continued move-
ment of the piston under the influence of the
compressed air shoves the rod m® downward,
and thereby shoves the lever M forward, re-
leasing the hooks K and 2 and allowing the
doors to fall. In this continued movement
of the piston the pawl u” passes off the end of
the lever ¢’ and moves idly below it. When
the air-pressure isreleased,aspring«!* within
the cylinder returns the piston and its tubu-
lar rod and attached parts to their normal
position, the pawl u" clicking over the end of
the lever u°. 'The operating-lever M may
then be returned when desired. The valve
13 when it closes the pipe u connects the up-
per end of the cylinder with the atmosphere
through the opening w*, whereby the air in
the cylmder is freed and the operation of the
car is independent of the cylinder. Kach
cylinder being connected by a branch with
the main air-pipe, it will be seen that the cars
may be dumped by air in that pipe in any
desired selection. XYorexample,if thevalves
w*on one side of thetrain are open and closed
on the other side one side will be dumped, or
the valves might be open simply on occa-
sional cars,when these only would bedumped.

In order to prevent the material from pass-

ing off the end of the trap-doors when they
are lowered, I provide suitable shields V and
V', depending from the bottom of the car op-
posite the ends of the trap-doors. 'These
shields are sector-shaped, flaring from the
pivot-line of the trap-doors, and are secured
to the bottom of the car by flanges v at their
npper ends. The shields are braced in suit-
able manner by the brace v', secured to the
shield V and the bottom of the car, and the
brace v, connecting together the two inter-
mediate shields V'. VWhen the door is let
down to discharge the load at the side of the
track, these shields form the sides of a chute
or trough, and none of the material can be
dropped onto the track. The combination
of such shields with trap-doors the outer ends
of which swing downward is a part of my
present invention.

In the operation of the car the trap-doors
are normally held closed by the interlocking
hooks /i and KX. The car is then filled :zmd
drawn to a point where it 1s desired to dump
thecar.

the valves u® are opened, as desired,
and the engineer from the locomotive may
dump at 13116 same time all the cars which
are to be dumped. Thereatter the operator

on the car raises the hand-wheel s’ to bring

its pinion into engagement with the gear r
and rotates the hand wheel until the trap-
doors are elevated. He then draws back the
lever M, (the air-pressure having been re-
lieved after the cars have been dumped or the
valve u3 having freed the c¢ylinder,) and thus
latches the doors and releases the crank, and
the throwing back of the lock-bar T locks the
lever M. The valve v’ being turned to close
the pipe the future dumping of cars on the
train does not affect this car or the side there-
of which has been dumped.

bar T is simply thrown back and the lever M
moved forward by hand. Thus the provision
for dumping by air in no way interferes with
the hand dumping, and vice versa.

Having described my invention, I ¢laim—

1. In a dump-car, in eombmatmn a trap-
door, a lever, a connectmg mechanism where-
by the lever may release the trap-door, a lock
preventing the operation of the lever, an air-
cylinder, a connecting mechanism between
the same and the lock and between the same
and the lever, said cylinder adapted to first

release the loek and then move the lever, Sub- |

stantially as described.

9. The combination in a dump-car, of a
trap-door, a hand- lever, connecting mechan-
1sm between the hand - lever a,nd the door
whereby the hand-lever may release the door,
an air-cylinder, a connection between the cyl-
inder and the trap-door whereby the air-cyl-
inder may release the trap-door, a lock pre-
venting such releasing operation, and means
whereby the air-eylinder throws off such lock,
substantially as described. |

3. The combination of a trap-door, means
for closing the same, means for latehing it
when closed, a lever for operating said last-
mentioned means, a connection between said
lever and the closing means whereby the le-

| ver in its movement disengages said closing

means, substantially as described.
4. In a dump-car, in combination, a trap-
door, a crank, connecting mechanism between

the crank and trap-door whereby the rotation

of the crank may raise the trap-door, means
for locking said trap-door in its closed posi-
tion, and mechanism operated by said means
and adapted to interrupt the connection be-
tween the crank and the door, Sllbstantlally
as described.

5. The combination in a dump-car, of a
trap-door having tongues projecting from it,
hooks on the side of the car adapted to engage
therewith, a lever adapted to operate said
hooks, a rock-shaft to which said lever 1s se-
cured, an alr-cylinder, a piston therein, and a
suitable connection between the plston and
the rock-shaft whereby the piston may rock

If it is to be dumped by compr eS.sed | the shaflt, substantially as described.

75
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If the car is to
| be dumped without compressed air, the lock-
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6. The combination in a dump-car, a trap- | rod which is ﬂrst operated and the lo.ck, and

door having tongues projecting from it, hooks

on the side of the car adapted to engage there-~
with, a lever adapted to operate said hooks, |
| therein, a tubular rod extending from said
| piston to the outside of the cylinder, a rod
within said tubular rod but normally out of

mechanism for raising said trap-door, means,
operated by said lever in its movement after

~i1t has caused the hooks to engage the tongues,

for disengaging the raising conneetlon “sub-

. stantially as described.

I0

7. In a dump-ecar, in combmatmn a trap-
door, tongues extendmn'theleflom hooks Se-
culed to the side of the car and adapted to

- engage with said tongues, an operating-lever,
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connection between the same and said hooks,

a rod adapted to be shifted by said lever as |

1t moves 1nto position to cause the hooks to

-engage the tongues, a crank, mechanism be-

tween the same and the trap-door whereby

-the rotation of the erank may raise the door,
“and means operated by said rod for disen-

gaging such connection, substantially as de-

scribed.

8. The combination, in a. dump -car, of a
hinged trap-door, a Shaft a suitable meehan-
ism between the same and the trap-door where-
by the rotation of the shaftelevates the door,
sald shaft having a gear r, a pinion adapted
to mesh with said gear r, means for latching

sald trap-door in its elevated position, and
means whereby the operation of said latch-

ing means releases the pinion from the gear

e substantially as described.

9. In a dump-ear, in combination a trap-
door, a shaft R adapted to elevate- the same,
a gear r on said shaft R, a shaft S, a pinion

- s on said shaft, means for rotating smd shaft

S, a pawl for holding said shaft in position
where 1ts pinion engages the gear 7, means
forlatchingsaid trap-door when elevated, and
means whereby the operation of said last-men-
tioned means may release said pawl, substan-
tially as described.

10. The combination with a shaft R, a trap-
door, connecting mechanism between said
shaft and trap-door whereby the rotation of
the shaft may raise the door, a shaft S, a
pivoted sleeve s* in which said shaft bears, a
pinion s on said shaft, means for rotating said
shatt, a pawl adapted to hold it in such posi-
tion that the pinion s engages the gearr, and
means for withdrawing sald nawl to release
the shaft, substantmlly as described.

11. The combination, in a dump-car, of a
rock-shaft, a hand- lever secured ther eto a
rock-arm secured to said shaft, an air- eyhn-
der, a rod operated thereby and connected
with said rock-arm, a dumping-door and a
connection between said rock-shaft and door
wherebythe actuation of the shaft mayrelease
the door, substantially as déscribed.

12. T'he combination of an air-cylinder, a
piston, a double piston-rod, one of which may
have a movement before the movement of
the other begins, a trap-door, a lever, a con-
nection between the lever and the door where-
by the lever may release the door, a lock for
sald lever, a connection between the piston-

‘between the other piston-rod and the lever,
~substantially as described.

13. In combination, a cylinder, a piston

engagement with the piston-head, a trap-door,

70 |

75

mechanism for releasing the same, a connec-

tion between the inner piston-rod and the

releasing mechanism, a lock preventing the
opelatlou of such 1eleasmﬂ' mechanism, and

aconnection between the outer pi-ston-rod'and-
lock, substantially as described.

14. In a dump-car, in combination, a trap-
door, a lever M for releasing the same, a lock=

bar 1T adapted to preventits operation, a link

wt adapted to throw aside the said lock-bar,
a lever u” connected with said link, a eylm- '-

der U, means operated by said cylmder for

releasing mechanism, substantially as de-
scribed.

- 15. In a dump-car, in combination, a tr ap-a-
door, a lever M for 1eleasmﬂ' the same, a lock-

bar T adapted to prevent the operation of the

8:_:- o

_operating' the lever w” and for operating the -

lever, a lever 1’ adapted in its operation to

throw aside said lock-bar, a cylinder U, a pis-

ton-head within the same, a tubular piston

extending out of the cylinder, said tubular
piston being adapted in its advancement to
move said lever «?, a rod m® within the tubu-

lar rod adapted to be acted upon by the ad-
vaneing piston later than the tubular rod, and

05

mo_

a connection between said rod m® and the
releasing mechanism, substantlally as de--

sceribed.

16. In a dump-car, in combmatmn., a cen-

tral beam, a trap-door pivoted at said beam

and adapted to swing downward on its outer

edge at the side of the car, a shield extend-

ing transversely to the car opposite the end

of said trap-door, and adapted to form a chute

charging outside of the rail on which the car -

stands, substantially as deseribed.

17. In a dump-car, in combination, a cen-
tral beam B, a trap-door H pivoted along the
edge of the central beam and swinging with
1ts outer edge downward parallel with the
track, a sector-shaped shield depending from
the bottom of the car at the end of the trap-
door, and flaring from the central beam out-

11.57. )

120

ward and adapted to form an end wall for the
trap-door preventing material passing off of

1t onto the rail when the trap-doorislowered

to discharge material outside of the rail, suh-
stantially as described.

18. In a dump-car, the combination of
dumping-door, a flexible shaft and connect-
1ng mechanism between the shaft and door,
whereby the shaft is operative notwithstand-
ing a deflection of the car, substantially as
described.

19. The combination of a dump-car and a
flexible shaft for operating it, the flexion be-
| Ing given said shaft by a ﬂemble joint com-

130

110
or trough therewith when the same is dis-
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posed of two heads one of which carries a stud
projecting into a recess in the other, substan-
tially as deseribed.
20. In a dump-car, in combination, two
5 shafts placed end to end, heads p p’ on the
meeting ends of said shafts, one of said heads
having extending from it a pair of studs p*
having ball-shaped ends, and the other of said
heads having a pair of recesses which receive

1o said studs, and mechanism for operating the |

1

dump-car connected with such flexible shaft,
whereby the sagging of the car does not bind
the shaft, substantially as described.

In testimony whereof 1 hereunto affix my
signature in the presence of two witnesses. 15

FRANK S, INGOLDSBY.

Witnesses: |
FRANK K. SEBASTIAN,
GUSTAV K. DECKER.
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