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UNITED STATES

GEORGE I. KING,
& FOUNDRY COMPANY, OF ST
NEW JERSEY |

PATENT OFFICE.

OF DETROIT, MICHIGAN, ASSIGNOR TO AMERICAN CAR
LOUIS, MISSOURJ, A CORPORATION OF

"HOPPER-BOTTOM CAR.

SPECIFICATION forming part of Letters Patent No, 688,019, dated December 3, 1901.

Application filed June 10, 1901, Serial No. 63,504,

(No model))

To all whom it may concern:

Be it known that I, GEORGE I, KING, a citi-

zen of the United States, residing at the city |
of Detroit, county of Wayne, State of Michi-

gan, have invented a certain new and use-
ful Improvement in Hopper-Bottom Cars, of
which the following is a full, ¢clear, and exact
description, such as will enable others skilled
in the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, forming part of this
specification, in whmh———

Figurelisa partial top plan view of my lin-

pr oved hopper-bottom car. Fig.2isasideele-

vational view of one end of thecar. Fig. 31s
a top plan view of the underframing for one
end of the car.
view through one end of the car. I'ig. 51san
enlarged detail view on line 5 5, Fig. 1. Fig.
6 is an enlarged detall sectional view on line
6 6, Kig. 4. Fw' 7 is an enl&med detail sec-
t10na1 view on hne 77, Fig.

This invention relates to & new and useful
improvement in hopper-bottom cars designed
especially for use in hauling loose loads or ma-
terial in granular form, the object being to
provide a ear with a bottom made up of in-
clined sheets to accelerate thedischarge of the
load, the exit-openings for the load being con-
trolled by suitable doors.

Another object is to construet a car of the
character described of structural or pressed
steel, and in order to obtain maximum
strength and rigidity with the least amount of
dead-weight with respect to the carrying ca-
pacity of the car I utilize the side walls as
plate - girders, which plate-girders also help
form \“\hat mwht be termed the ‘“top chords
of side trusses,” the bottom chords of said
trusses being preferably in the form of hori-
zontally-arranged latticed girders supported
at their ends by the body- bolste1s of the car.

Another object is to take advantage of the
arrangement and disposition of the hopper-
floor sheets by utilizing said sheets to add
strength and rigidity to the structure.

With these objects in view the invention
consists in the construction, arrangement,
and combination of the several parts, all as

Kig. 4 1s a vertical sectional

will hereinafter be described, and aftemald
pointed out in the claims.

In the drawings, 1 indicates the end Sl“b
of the car,
sills prefembly extend only to the bod y-bol-
sters.

3 indicatos the body - bolgterq which are
preferably continuous from side sill to side
sill and I-shaped in section.

50

and 2 the draft-sills, which draft- -

35

4 indicates the side sills, w hich are plefet-' |

ably in the form of channels with their flanges
presented inwardly, said channels being riv-
eted to the ends of the body-bolsters. ..
~ 5 and 6 are top and bottom cover-plates for
the body-bolsters.

7 indicates conncction-plates secured to

the bottom flanges of the side sills, and un-

der the outer edges of these connection-plates
is arranged a transversely-disposed angle 8.

9 indicates angles preferably parallel to
each other and to the side sills, which angles
are arranged under the inner edges of the
plates 7, and consequently these angles are
on a lower plane than the bottom flanges of
the side sills. These angles 9 carry connec-
tion-plates 10, and™ the side sills carry con-
nection-plates 11, said connection-plates be-
ing diagonally arranged with respect to each
other for the attachment of lattice-bars 12.

13 indicates plates extending from the end
sills back to and under the plates 7. These
plates 13 are riveted throughout their length
to the bottom flanges of the side sills. By
preference the angle 8 is urranged under the
plate 13, filling-pieces being employed where
required. Plates 13 are preferably bent up
at the edges of the plates 7, so as to lie against
the bottom flanges of the side sills.

As shown in Fig. 5, the web of the body-
bolster is cut away to enable this plate to ex-
tend continuously without interruption from
the end sill to the connection-plate 7. To
secure the lower portion of the body- bol-

60
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ster to the plate and the bottom flange of the .

side sill, I arrange an angle 3° themundm
whose veltleal len‘ i8S 1weted to the web of the
body-bolster. The side sill is secured to the

end of the body-bolster by a corner connection-
| plate, the bottom flange of the side sill being
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received in the opening formed in the web of

the body-bolster. The above construction is
necessary where the body-bolster is deeper
than the side sills. Of course where the bol-
ster and side sills are of the same depth the
plates 13 would be secured to the bottom
flanges of each.

The center-plateand side bearings are pref-
erably castings riveted to the bottom cover-
plate of the bolster, and as it is desirable to
preserve the continuity of the bolster, espe-
cially at the central portion thereof, I do not
remove any part of the bottom flanges or web
for the reception of the king-pin, but make
the center-bearing deep enough to enable the
king-pin to.be introduced therein from the
bottom and a cross-key inserted, which cross-
key serves to hold the king-pin in its designed
position. Thiscross-key passesthrough open-
Ings in the center bearings and a registering
opening in the upperend of the king-pin, be-
ing headed at one end, and a cotter or split
ring being introduced through the other to
prevent 1ts getting out of position.

11 indicates a transversely-arranged plate
riveted to the side and draft sills in prox-
imity to the end sills. 15indicates plates riv-
eted to the top flanges of the side sills and to
the ends of the plates which they intersect,
sald plates 15 being preferably bent so as to
pass over the transverse plate 14 and the top
cover-plate of the bolster and to lie close
against the top flange of the side sill, if re-
quired. These plates 15 are provided with up-
wardly - extending marginal flanges practi-
cally throughout their entire length for the
purpose of adding strength thereto. These
marginal flanges at the inner ends of the
plates 15 are preferably turned downwardly

and riveted to the floor-sheet of the car-body.
Thestructure above described formsa very

strong but light underframing of such char-
acter that the inner truck-wheels may pro-

~Ject upwardly into the space between the

body-bolster and the angles 8 without de-
tracting from the rigidity of the frame. The
type of car to which this underframing is pe-
culiarly adapted is that wherein the body of
the caris ‘“low set.” Consequently the un-

derframing must be correspondingly posi-

tioned, and it is necessary in doing this to
accommodate the trucks without sacrificing
the strength of the underframe. The car

shown in the accompanying drawings is de-

signed to meet conditions of service and
standards at present extant in Queensland,

and therefore the standard draft-rigging in

vogue on Queensland railways is here shown.

The side sills 4, angles 9, and lattice-bars
12, before referred to, form horizontally-ar-
ranged latticed girders which, in addition to
resisting buffing and pulling stresses, are also

placed in tension by forming the bottom

chords of the side truss-frames.
16 indicates the side walls of the car in the

688,019

| over the body-bolsters by inclined stiﬁening-

braces 17. The lower edges of the side sheets
are above the side sills, as shown, and said
side sheets have angles 18 riveted thereto,
which angles are oppositely inclined or ar-
ranged zigzag between the inclined stiffening-
braces17. These angles and inclined stiffen-
ing-braces form a series of triangles or A-
frames connected together at their upper
ends by the side sheets and at their lower
ends by the side sill member of the horizontal
girders. This structure possesses great
strength besides being extremely light. It
has theelements of a trussed framing in that

1s 1n the form of a deep vertical web, which
also forms the side wall of the ecar. The lat-
ticed girder acts as the bottom chord and un-
der load is placed in tension, while the in-
clined braces 18 take the place of the usual
vertical posts and diagonals commonly found
in trussed frames,

‘Referring to Fig. 2, it will be noticed that
the two inclined braces 18 nearest the body-
bolster are connected to the side sill approxi-
mately in the transverse plane of the angle
3, and, further, that the angle 8 referred to
serves as a transverse fioor-beam by support-
ing the lower end of the ineclined end floor-
sheets.

In the design shown in the accompanying
drawings there are six angles 18 on each side
of the car between the inclined stiffening-
braces 17, and the middle two of this set of
angles are connected practically to a common
point at their lower ends to the side sill.
brace the center of the car, I arrange an an-
gle 19 exteriorly the side sheet, as shown in
I'ig. 2, and secure between the side walls, in

the plane of the angles 19, a tie-bar 20 in the

form of two oppositely-arranged angles.
21 indicates angles riveted to the inner face
of the side sheets and extending downwardly

from a point opposite the angles 15 inwardly"

to the apex of the cross-ridge.

22 Indicates a tie-plate riveted to the top
flange of the side sill and extending inwardly
to the side floor-sheet, to which it is also riv-
eted. ''histie-plate 22 is preferably opposite
the central cross-ridge. 23 indicates a simi-
lar tie-plate for tying the top flange of the
side sill and the side floor-sheet at a point in-
terinediate the center of the car and the con-
nection between the end of the side floor-sheet
and the top flange of the side sill through the

| lnstrumentality of the inner end of the

plate 195.

24 -indicates the sloping end floor-sheet,
whlch is provided with downturned flanges at
the sides of its upper portion, which are riv-
eted to the lower inclined edges of the side
floor-sheets. o

20 Indicates the end sheet of the car.

Corner-posts 26 connect the side and end
sheets and the side and end sills, The floor

form of plate-girders which are supported | of the car-body adjacent the corner-posts is

70
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part of the top chord or compression member
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of members so arranged as; in addition to par-
tially supporting the floor of the car, to resist
lateral swaying of what might be termed the
‘“overhanging” body portion. . |

28 indicates a floor-support extending trans-
versely the underframe to which it is secured,

the ends of said floor-support projecting out-

wardly beyond thecar-body and being secured
to the ineclined stiffening-braces. As shown,
I prefer to form this floor-support of a sheet
of metal appropriately bent or flanged, the
bottom flange being riveted to the top cover-
plate of the bolster, while the upper flange
thereof is riveted to the floor-sheet.

29 indicates the sloping side floor-sheet,
sometimes designated as the ‘““side hopper-
sheet.” This sheet 29 has its upper edge riv-
eted to the lower edge of the side sheet 16 and
extends inwardly and downwardly over the
angle 9, to whose vertical leg it is riveted.

The vertical portion of this sheet 29 forms a

vertical wall of the exit-opening for the load,

- it being further strengthened by an angle 30.

25

_33

35

40
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The lower inner end of the end floor-sheet 18
flanged downwardly and reinforced by an an-

ole 831. Tothe angles30aresecured the guides

for the horizontally-movable doors 32, said
doors being provided with racks on their un-
der sides, with which engage pinions secured
to an operating-shaft, which shaft is provided
with a crank-handle at its extremity or ex-
tremities. o

33 indicates transversely-extending angles
secured to the lower edges of the vertical por-
tions of the side floor-sheets 29.
- 34 indicates a ridge-sheet which is flanged
over the angle 33 and riveted thereto, said
ridge-sheet between the vertical portions of
the side sheets 29 being flanged downwardly
and riveted thereto through the medium ot
such flanges, while above the vertical portions
or throughout the inclined portions of the
sheets 29, traversed by the ridge-sheet, said

ridge-sheet is flanged upwardly, and through.

the medium of such flange is riveted to the
inclined portions of the sheet 29. T'he upper
edge of the ridge-sheet is flanged vertically,
through which flange it is riveted to its com-
panion. |
35 indicates a partition- plate extending

across the car in the transverse plane of the

apex of the cross-ridge. This partition-plate
is secured in position by being introduced be-

tween the vertical flanges at the upper edges

~ of the cross-ridge between the angles 21 and

6¢

between the angles or tie-rods 20. It is ob-
vious that this partition can be extended up
above the top of the side walls of the car for
the purpose of enabling the car to carry a
mixed load, keeping said mixed load sepa-
rated, whereby the contents of one end of the
car may be discharged through the hopper-
opening withoutaffecting theload atthe other
end of the car. Constructed as shown in the

drawings this partition-sheet not only adds | connection-plates, and being arranged paral--

‘partially supported by a frame 27, composed | strength to the side walls, but ties said side

walls together, preventing lateral bulging

thereof, and combined with the ridge-sheets
forms an effective and rigid support therefor
and for the center of the ecar.

Having thus deseribed my invention, what
I claim, and desire to secure by Letters Pat-
ent, is— N ' -

1. In an underframing for cars, the combi-
nation with the end sills, of body-bolsters,
draft-sills extending between said end sills
and body-bolsters, side sills, and plates riv-
eted to the top and bottom flanges of said side
sills and extending inwardly beyond the body
bolsters; substantially as described.

2. The combination with the end sills, of
body-bolsters, draft-gsills arranged therebe-
tween, side sills, and plates13 and 15 riveted
to the bottom and top flanges of the side sills,
plates 15 being provided with marginal flanges
along their inside edges; substantially as de-
seribed. - |

3. The combination with a body-bolster, of
a side sill riveted thereto, said side sill being
of less depth than the body- bolster, and a

plate 13 riveted to the bottom flange of the.

side sill and being received by an opening in
the web of the body-bolster; substantially as
described. |

4. Thecombination with side sills,of a body
bolster continuous from side sill to side sill
and deeper than said side sill, plates 13 riv-
eted tothe bottom flanges of the side sills and
received in openings in the web of the body-
bolster, and angles 3® riveted to the web of the
body-bolster and to said plates; substantially
as described. -

5. The combination with end and side sills,
of abody-bolster,plates13,attached tothe bot-
tom flanges of the side sills, plates 14 extend-
ing transversely the framing and attached to
the top flanges at the ends of the side sills,
and plates 15 attached to the top flanges of the
side sills, substantially as described. =

6. The combination with end and side sills,
of abody-bolster, the plates13and 15attached
to the bottom and top flanges, respectively, of
the side sills, and extending some distance in-
wardly from the ends of said side sills, and a

sills together at the inner extremities of the
plates 13 and 15; substantially as described.
7. The combination with side sills, of con-

: nection-plates 7, attached to the side sills, an

angle 8 attached to the connection-plates and
extending transversely the framing, said an-

ole 8 being distanced from the body-bolster,

and longitudinally-disposed angles 9 attached
to the inner edges of the connection-plates;
substantially as described. -

8. The combination with side sills, of con-
nection-plates 7 attached to the side sills, an

angle 8attached to the connection-plates, said

angle 8 being distanced from the body-bolster,
angles 9 attached to the inner edges of the

Mo
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el to the side sills, and lattice-bars connect-

ing the angles 9 and the side sills; substan-
tially as described. |
9. In ahop

with the side walls, of the inclined side floor-

sheets, side sills, and plates 15 riveted to the

side sills and having one end secured to the

-side floor-sheets; substantially as described.

10. Inahopper-bottom car,the combination

‘with the side walls, of side sills whose mid-

dle portions form members of horizontally-ar-
ranged girders, strengthening-plates riveted

to the ends of the side sills, vertical side walls, .
Inclined side floor-sheets riveted fo the side

walls and passing inwardly and downwardly
over the inner edges of the horizontally-ar-

ranged girders, and bars riveted to the side

sills and the side walls; substantially as de-
scribed. |

11. In a car, the combination with an un-

~derframing comprising horizontally-arranged

- girders located about the middle of the car,

25

- Ing end sheets, and inclined
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one member of which is in the form of a side

sill extending to the ends of the car, reinfore-
Ing-plates riveted to the projecting ends of

the side =ill, a transverse tie-bar at the ends

of the horizontally-arranged girders, and a
car-body composed of vertical side walls, slop-
. side floor-sheets,
which are attached to and supported by said
underframing; substantially as described.
12. In a car, the combination with an un-

derframing comprising the side and end sills,

body-bolsters, draft-sills extending from said
bolsters to the end sills, reinforcing-plates at-
tached to the ends of the side sills and extend-
ing inwardly beyond the body-bolsters, trans-
verse tie-bars at the inner extremities of said
reinforcing-plates, horizontally-arranged lat-
ticed girders in the middle of the car between
sald transverse tie-bars, and a car-body com-

prising side walls whose lower edges termi-

nate above the side sills, inclined side and end

sheets, supports between the ends of the car-

bodyand theunderframing, and inclined bars
attached to the side walls and the side sills;
substantially as described. o |

13. Ina car,thecombination with side sills,
of end sills, body-bolsters, draft-sills extend-
ing from said bolsters to the end sills, rein-

forcing-plates attached to the ends of the side

sills and extending inwardly beyond the bod V-
bolsters, transverse tie-bars at the inner ex-

tremities of said reinforcing-plates, and hori-

zontally-arranged girders in the middle of the
car between said transverse tie-bars; substan-

~ tially as described. ..

~ framing, of a car-body comprising side walls,

14. Inacar,the combination with the under-

per-bottom car, the combination |

688,019

inclined stiffening-braces 17, and bars 18 for
supporting the side walls, and a centrally-lo-
cated partition extending transversely the car

‘and attached to the side walls; substantially

as desecribed. _
15. In a car, the combination with the side

- walls, of a cross-ridge, a partition attached to

the apex of the cross-ridge and to the side
walls, and bars 19 attached to the side walls
and extending on each side of the point of at-
tachment of said partition; substantially as
described. - |

16. In acar, the combination with the side
walls, of side sills arranged under the lower
edges of the side walls oppositely-inclined
bars 18 arranged in the center of the car and
attached to the side walls and to the side sills,
bars 19 riveted to the outer faces of the side
walls between and near the upper ends of the
bars 18, fransversely-arranged tie-bars 20,and
a partition attached to said tie-bars and to the
side walls of the car; substantially as de-
seribed.

17. In a car, the combination with horizon-
tally-arranged girders, of the side walls lo-
cated thereabove, inclined side floor-sheets
attached to the lower edges of the side walls
and to the inner edges of the girders, the in-

‘ner edges of said inclined side floor-sheets be-

ing vertically disposed to form the walls of the
exit-opening for the load, and cross-ridge
sheets which are flanged downwardly for at-
tachment to the vertical portions of the side
floor-sheets and upwardly for attachment to
the inclined portions of said side floor-sheets,
the upper edges of said ridge-sheets being
flanged vertically for attachment to each
other; substantially as described.

18. In a hopper-bottom car, the combina-
tion with vertical walls around the exit-open-
ing for the load, a door for closing the exit-

opening for the load, and channel-irons at-

tached to the lower edges of said walls for
forming guideways for the door; substan-
tially as described. _ -

19. Thecombination with the wallsforming
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the exit-opening for the load, of angle-irons

attached thereto, channel-irons attached to
sald angle-irons, and a door mounted to slide

in the ways provided by said channel-irons;

substantially as described. |

- In testimony whereof I hereunto affix my
signature, in the presence of two witnesses,
this 6th day of June, 1901.

GEORGE I. KING.

Witnesses:
N. CURTIS LAMMOND,
F. R. CORNWALL.
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